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vhir. i r.l.:iwia:ci t^o qive y'M> u<.isic craLli.o Lhoory. In addition, you as- 

o t:. ';i b Ic: >' r\ a i o c o> [■ ' o i i / 1 ^ •. . i i ; 1 1 d fa r a d i •> l' l-. c ^ r j . v » j r' . 

Ov>r-rc:;r.ional charac tc:r i s l L of circuic.;^ usad in r.-^dio rGcoivern are described, 
i'*^ ..ct r-uiii.-; t-st- o^\\.l]^r^■'^nt i.:.. used to <)valnart- Mic r ..idin circui ts and ci.rcuit 
.;..-ii.:.:iic:ML::i t'lac. you :;uiid. AliqiniRMa rocuduL-.ts £or r.idio r-c.-iver ;iect:ioiis are 
Xj l - ' .-: e II t: c-d nd p r a c 1: Lc e d . 



KAT IONAL:" : 

Tl'if:: rci.'lA;.^ i.^ervi.c"j [n..r?:0' t^xpec t ed to diaqnoso, t i ;^ub 1 ■.: il:(>ot , alu}!! .md repair 

radio receiver.^. EfroL ivc diaqnosis requi-res a survicrc person t(j un< ler.s Land 
the fancuions and .i: ..c- . character; i.sti c:; ot circuAti;, To t roub w ^slux^t 

reqiiir*jL. know 1 t.^dqi^ iP. ' i nictioti^:^ and operational ;;haract.c^ i ."^d: los of <:ir- 
rji,;Lt. coraTx^non L5.; . In -::-ic> or radie; rec:oivor to I'runsfer Lixqnals from one 
s'.jct.ion t(j ariotbor, it [n-\.;L :roi,>orly aliqned. Vdicjii a radio cirxaiit compo?ient, 

L ^1 i i s , t: ( \ f ^ i t:^ r V i t J o r . u i i r. i , q u ). r lj d tie; .1 o c a t cu i d o o r i" o c I: j. t , 



PRERlrlytflSlTE^ : 

op-.i -:c^r' i:vi-:d : 

Giveri t v r/ v;.' ^ , t-ool,- /ind equipinorit, stud^jnt will diacpiose difficulties, 

make no»::o:-. \r i" -s , :-c.'M*,^'a > ..■ i ropl ace corriponents for a radii) riK:aivor 

to [..^JCf ^ f:ir:ctiori accordi^.j to ir..^:i\itact:\iror ' s standard^;. 

Rl-^OOkC:A:: : 

/■. r-0:.oarc- 1 i t : s ... 5 

r;^':Nf^:PAi. Tp:^:T?a.?c'^f 'y^is : 

Thi:. Cour-ifj ha- ;->'..voi' uviitri. luach unn. t has a Uivlt i.^-arning Expe.r iu-r -■.•t,- (ouide 
( i- -a ; ' th.-v: i -»/ c.'- a : V t i OTi;.' for urdt- ccTriplad.; "i ca"i . y-!ach ai~ii t conr. ibt:-: oX Learnirjg 
A'Jtivi. 'v rachaar-r. i,,.\l-:d vi-O: ^a'Ovi.dt; ::i}-)tjCLfic i.n( ^.^ l i;\ 'i tion for coRipletrou of a 
^•-ainiacr ac t i.vi . f .; .-a>-- 1 iaa rei.u.l t.s- dirGct tho f.tuflont to units and performance 
actJLVi. ti, irs . 
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GENERAL INSTRUCTIONS CQNT. : 

The general procedure for this course is as follows: 

(1) Read the assigned unit LEG for this course • 

(2) Begin and complete the first assigned LAP. 

a. Take and score the LAP test. 

b. Turn ii the LAP test answer sheet. 

c. Deterniine the reason tor any missed items 
on the LAP test 

d. Proceed to the next assigned LAP in the unit. 

e. Complete all required IJVPs for the unit by 
following steps (a) through (d) . 

(3) Take the unit tests as described in the Unit LEG 
"Evaluation Procedures". 

(A) Proceed to the next assigned unit In this course. 

(5) Follow steps 1 through ^ for all required units 
for this course, 

(6) Proceed to the next assigned course. 



You will work independently unloss directcKi to do otherwise. Whon questions or 
problems arise, you are exp'^cted to discuss them with the instructor. At. all 
times remember to follow correct safcLy procedures during the per torm.uice activ- 
ity. 



PERFORMANCE ACTIVITIES : 

.01 Introduction to Radio 

.02 Crystal Detectors 

.03 Regenerative Receivers 

.04 The Radio Power Supply Section 

.05 Trie Radio-Audio Section 

.06 The Pp-^--" - i^:' Section 

.07 Superheterodyne Rece Ivors 

EVALUATION PROCE DURE : 

Course evaluation is by pro and porsl testing using a ruuitxple- >.:iioice type of 
test. 

In this course, the course test is used as a pr'.?test to determine which units, 
if any, the student may bo able to validate. The student is considered vali-- 
dated for a particular unit if 4 out of 5 i.temr, are correctly ansv;ered for each 
LAP part on the course pretest and that particular unit does t\ot have a perform- 
ance test requirement. 
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For those units w_th performance test requirements, the student must also satis- 
factorily complete the performance test to validate that unit. Unit performance 
test validation procedures are given in the "Evaluation Procedure' section of 
the unit Learning Experience Guide (LEG) . 

The course test will also be taken by the student as a post test to determine 
any changer, resulting from taking all or part of the course. 



FOLLOW - THROUGH : 

After completmq thi.:. quLde, obtain the unit LKC; ^or 77.0^.01., Lii^ rSKA>.cij oi^ 
Radio, 
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B dsic Radio Tlie ory & CQmponejit_ ZZ.'A?. 

P r1 nte d Ma ter1 a"! s 

J. Basic Radio, Parts 1_ & 2. Heath Company, Benton Harbor, Mictngan, 1960. 
2. Electronics As's onibly and Fafarlca Li on Methods > Duarte and Duarte. 
McGraw-Hill Book Company", 1973. 



Audi 0/ Vi saja^l s 

none 



E CLuj pm_e_n_t 

1 . Al 1 gnment tool sot . 

2. Basic Radio Kit, Heathkit Model l\:-2 , Mecthkit Coii:pany, Henton Harbor, Michigd 

3. Desoldering iron. 

4. Drill bits. 

5. Dri 11 , power. 

6. Ladder, step {6 ft.) 

7. RF signal generator. 

8. Soldering iron. 

9 . Sol deri ng tool s . 

10. Tools, hand: (Service Master Kit 99SM or equivalent - Xcelite 99SM Kit, 
Jensen Tools and Alloys, 4117 North 44th Streets Phoenix, Arizona.) 

tool bag 

crescent , 5" (no . ^6-C) 

cutters , side (55 CG) 

ox ter^si on , XiO 

hole roamer (no. 38 and 39) 

niit dt^iver handle (99-1) 

nut driver shaft (3/16, 7/32. 1/4, 9/3^;:, 5/16, 

11/32. 3/8, 7/16. and 1/2 inch) 
pi' -r^"^., needle nose (52 Cfi) 
screv; driver, flat blade (811 and 25uj 
screw driver, Phillips (821) 
STB handle (99-3) 

STB shiaft (1/4, 5/16, and 3/8 inr O 

11. Vac'.ium tube vo"! t meter, 
12 . Vul t-ohiii meter . 
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COURSE TEST ANSWER SHEET 



Occupational Area: 
File Code: 
Name; 

Family Pay M umber 



PRE & POST 



77.03.01.01 



1 . D 

2. D 

3. A 

4. D 

5. C 



02 



6 



A 



7. A 



8. 



9. 



03 



04 



10. 



11 



12 



13 



15. 



16, 



17. 



A 



A 



A 



C 



D 



C 



B 



D 



1 '\ 



2{\. 



C 



A 



D 



77.03.00.00 A2^ 



AN SWER S 

77.03.02.01 

21 . A 



02 



03 



0- 



■^2. A 

23. D_ 

24. D_ 

25. D_ 

26. B_ 

27. A_ 

28. C 

29. B 

30. B 

31. B 

32. A 



33 



D 



34. D 

35. D 

36. B 



37 . 



,3H 



A 



l;3 



A 



Sex M f- (Circle 1) 



05 



06 



07 



OU 



41. A 

42. D 

43. B 

4 4. D 

45. D 

46. C 

47. C 

48. A 
4il.B 
50, D 
51 . D 

52. B 

53. B 

54. D 

5 ,' ■) . A 
56.0 
57. B 



5M ^ 



11), 



1^ 
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Occupational Area: 
File Coc'e: 
Name: 



PRE & POST 



77. 03. 00. OQ Ai!-2 



77.03.03.01 



02 



03 



04 



61. A 

62. D 

63. c 
64 D 

65. A 

66. B 

67. D 

68. A 

69. B 

70. B 

71. C 

72. B 
7 .3 B 

74. D 

75. A 

76. B 
•77.0 

78. A 

79. B 

80. D 



ANSWERS 
05 

81. A_ 

82 . A_ 

83. D_ 

84. Q_ 
85. 



06 



86. 



87 



88. 



89 



90. 



D- 



B- 



D- 



B- 



B. 



77.03 .04.01 

91- D. 



92. 



S3 



A 



B 



■■>■'■ B 
95 . B 



02 



96. 



97. 



9a. 



99. 



100 



B 



E3 



13 



03 



04 



05 



101. D 

102. D 



104. 



D 



D 



105 



C 



106. 



107, 



D 



108 



109 



A 



A 



no. 



B 



111 



B 



112 . 



B — 



113 



114, 



A 



11 5. [ 

77.^'- .05.01 

116. 



117. 



118 



119 



D 



D 



D 



A 



120 



'n 
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File Code: 
Name : 



PRE & POST 



77.03.00.00 A2-2 



02 



12-i.C 
122. A 



.23, 



124. 



125 



3 



A 



A 



03 



04 



126 



•D 



127 



A 



128. 



A 



05 



06 



129. 



130. 



131 



D 



B 



B 



132. 



133 



D. 



134. 



135, 

77.03 .06.01 

136. 



D. 



C 



D. 



137. 



138. 



139. 



140. 



D- 



D- 



C- 



D- 



ANSV/ERS 



02 



141. C 



142. D 



143. D 



144. A 



145. B. 



03 



146. 



147. fi^ 



148. 



149. 



150. Q_ 



04 



151. 



152. 



153. CL 



77 . 03 . 07 . 01 



D 

155. 



156. ^ 

157. a. 



158. Q_ 



159. Q_ 
160. 



02 



161 . D_ 

162. C_ 

163. A 



1G4. A 



165. C 



03 



186. D_ 
167. B_ 
16'..\ c._ 
169. B 



170. c 



04 



171 . c 



172. A 



173. B 



174. c 



175. D_ 



05 



176. ^ 

177. Q_ 

178. B_ 
179. 
180. 
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Occupational Area: 
File Code: 
Name: 



06 



181 . C_ 

182. c__ 

183. C_ 

184. e_ 



185. 
186. 
187. 
188. 
189. 
190. 
191 . 
192, 
193 . 
194. 
195. 
196. 
197. 
198. 
199. 
200. 



B- 



AN SWERS 
20J . 
202 . 
203. 
2U4 . 
205. 
206. 
207 . 
208. 
209. 
210. 
211 . 
212. 
213 . 

■.iin . 

215. 
216. 
217. 
21 H. 
21 9 . 
220. 



221. 

222. 

223. 

224. 

225. 

226. 

227. 

228. 

229 

230. 

231 . 

232. 

233 . 

234. 

235. 

236. 

237. 

238. 

•.!39. 

240. 
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COURSE POST TEST: BASIC RADIO THEORY AND COMPONENT ASSEMBLY 



77.03>01.01 . 

i. How much insuiacioa shou.iJ. re removed fx-om L'lie oud of a v;i re to insure a good 
connection? 

a. 1/2 inch 

b. 3/ A incri 

c. 1/3 iach 

d. 1/A Inch 

2- Why sl'jouldn't you move the wirt^ Lu a freshly .soUiL^rod Joint ?:i;'-it is still 
iiotV 

a. you have to reheat: the joint anyway 

b. you have to add the 'lux at this time 

c. you will get a brittle connoct.ion 

d. your result will be a cold vsolder connection 

3. The best size iron for soldering Ln electronic circuits is: 

a. 25-lOOw. 

b. 10~25w. 

c. 125-150 degrees F. 

d. 100-125W. 

4. Wliat type of flux do you use in r^lectronJc applications? 

a . a cid flux 

b. 60/AO 

c. AO/ 

d. rosin flux 

5. When a wire is to be soldered to a terminal in n radio, what is the iron 
applied to? 

a. the terminal 

b. the wire 

c. the solder 

d. the wire and tex-minal 



Studant: 
Dets: 



File Code: 77,03.00,00, A2-2 
□ate Pubiis.iod: 



Jountaln-PijiJxLj Education &t, 

cononilc Developoent ^ — j 
^ jTogMtm, Inc. 
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£^ COURSE PRETEST: 3ASIC RA'JIO THEORY AND COMPONENT ASSEMBLY 



K H{T^ much insulation should be removed from t.ie end c a wi "e to insure a good 
connection? 



a. 1/2 inch 

b, 3/4 inch 

c. 1/8 inch 

d, 1/4 incii 

2. Why shouldn't you move the wire in a freshly soldered joint that is still 
hot? 



a. you have to reheat the joint anyway 

b. you have to add the flux at this time 

c. you v;ill get a brittle connection 

d. your result will be a cold solder connection 

The best size iron for soldering in electronic circuit^^ is: 



a. 25-lOOw, 

b. 10--25W. 

c. 125-150 degrees F. 

d. I00-125W. 



4. What type of flux do you use la c:*-ctronic applications? 



acid flux 
b. 60/^0 

d. rosin flux 



5, l>7hen a v;ire is to be soldered to £3 tormlual in a radio, what is the iron 
applied to? 

a. the terminal 
b • the wire 

the solder 
d. i-he wire and terminal 
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6. How fast do radio waves travel in free space? 



a. 186,00 MPS 

b. 50,000 MPS 

C. 1.80 (10-6) MPS 
d- 250 MPS 

7. WViat part of the sky refieccs radio waves back to the earth? 

a. ionosphere 

b. atmosphere 
c , sundogs 

d. stratosphere 

8. Which sianal would take the shortest time to get to the same receiver if 
thev v;t;ro both transmitted at the />ame t ime? 



a. ground waves 

b. neither one 

c. both of them will 

d . sky-wave 

9. The abbreviation "KC" stands for how many cycles per second in a radio r 



1000 
160,000 
500 

10,000 

The range of frequencies in radio transmission that are above the audio limit 
are called : 



a . 
b. 
c . 
d . 



a. low range frequencies 

b. long range frequencies 

c. broadcast t)a:MJ 

d. radJc f>-- ^ -.^--icy current 

The signal which is beinq broadcast: thai c arrit.vs in it the voice intc'l ] iqe 
has : 



a. P.M. 

b. been filtered 
c . been m.odu 1 a t ed 
d- amplitude 

rpj^g of ari A.C. currc-nt i :t decrrmiriod by the number of cyc-les that take 

place in one second. 



^ . d i r (-i c L i c n 

b. speed 

c. pulses 

d. frequency 
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13, In a long-wire antenna where does it have its worst reception? 

a, sides 

b, bottom 

c, middle 
d . e nd s 

14. Why do you need a grounding wire on your antenna? 

a. better front end recepcion 

b. lighting protection 

c, reduces: interference 

d, tunes easier 

77 .03 .02 .01 



15. A radio detector circuit has a R.F. i ni ai t signal, with aii ouLput of: 

a. audio frequency 

b. modulated signal 
c- A.V,C, signal 

d, tuneable R.F, signal 

16, In a radio receiver, in order to detect a signal it has to bo: 

a. rectified 

b. audio frequency 

c. modulated 
d - tuneable 

17 what- is the biqcjost dirforonco bnVwf-'f'^i^ a V~ ,y . nmplifinr and ari A , amplifit^r it 
a radio receiver audi.o circuit? 

a. the sicjnaT ha::; been tun^.'d Co A . V' . 

b. a dettc'-or is iuvolvoci 

c . nc:> ; i ^. i, [ on i y ^ rivol ved 

d - I".' - L.un liiC^ 

18. What do you ca] 1 the function in a radio wtion it tr a r-is f orm.s modulated radio 
frequency signal into audio r;iqual? 

a. to modulate 

b. to amplify 

c. to demodulate 

d . to detec t 

77 ,03 ,02 . 02 
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10. Wp.y I!", it, i ' ':ry:;t,^i] r\-<'\c, ^/inr-'tM- vill 1* 1 in cmiP/ on-^ ^Hft^LMion? 

a . hi q h r c s i s t a n c both way 

b. iiigh back resriMtance 

c. high front rcjsistance 

d . low r ^ ^ s i s t a r\ co both wa y j ; 
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11 .02 . 02 .02 (continued) 

20. is t-he material inside the giarvS envelope cf a signal crystal dicx3e? 

a. germanium 

b. connecting lead 

c . selenium 

d . gas 

77 .03,02.03 

21. When you use a radio amplifier in a radio ciiassis, what can you ».;.se for a 
filter to screen ovit R.F. spikes? 

. RC network 

b. low-pan filter 

c. Rl^ network 
d- PI netv/ork 

22. The main step ii-i extracting the audio signal from a modulated broadcast signal 
is to: 

a. tune it 

b. £unplify it 

c. modulate it 

d. rectify it 

23. Detection in a superheterodyne radio receiver cu-curs whoro in a radio? 

a. following the audio AiMP 

b. antenna circuir. 

c. preceding tlie if AMP 

d. preceding trhe audio amplifiiT 

24. Two functions involved in tiie detectioii of a R.!-. siqnal in ai^ A.M. radio 
chassis are rectification and: 

a, modulett ^ ' ■'n 

b . ^ C. I .. at ion 

c. p;:l.saeing 

d. filtering 

77 ,03 .02 .0 4 

25. Why door^ '\ .speaker tend t:o filff^r t hc^ A.F. which is .-.u} -p J i t*ci to i tV 

a. t:oo slow 

b. doesn't hav;? aii audio AMP 

c. nfMjcLs a vrjlunu^ ccjntrc^i 

(\ . re.sfKjrid:^ rjn I y to H.l'. --Iqi^i'il 
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77 ,03.02,04 (continued) 

26. What in the voice coil of a speaker or earphone is placed in so it will move 
back and forth? 

a, A.F. signal 

b, crystal 

c. cabinet 

d. permanent magnet 

77.03.02,05 

27. If you remove the source of voltage from a capacitor out of circuit is there 
still any voltage across the capacitor? 

a. yes^ if the electrolyte is low 

b. maybe ^ depends on the circuit 
c - no 

d . yes 

28. A change on a capacitor will last indefinitely until a ir> placed 

across its plate. 

battery 
circuit 

another condenser 
power source 

29. What is the term used in a radio receiver when it is referred to as tuned 
c ircui t? 

a. selectivity 

b. proper frequer^cy 

c. resonant 

d. I.F. rejection 

77 .03.02.06 

30. T?iG clectric;-:il char .:ic tor ist i>j oi : . i t:.l,r3t MiFluences a kick-back u.;tion 
ill a tuned radio circuit is called: 

a. reactance 

b. resistance 

c . inductanc'i 

d . reluctance 

31. The following symbol represents a: 

a. pc) tun tome ter 

b. varible capacitor 
c . V a r i h 1 r- r ^ ' s i r. t o r 
d . va r i blfj <.x) i I 
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32. What are the two elements that you will find in a diode type tube to make 
it function? 

a. grid and filament 

b. plate and cathode 

c. mercury gas and cathode 

d. ion gas and plate 

33. What is the proper name of the device in a vacuum tube diode chat raises 
the temperature inside? 

a. cathode 

b- cylinder ovon 

c. plate 

d. filament 

34. Does the filament of a vacuum tube havo any relation to how much current 



will 


condu 


ct 


in a tube? 




a . 


no 








b. 


only 


if 


it is connected to 


the cathode 


c - 


yes. 


it 


regulates how much 


temperature is put on 


d. 


yes. 


if 


it is also heating 


the plate 



77 .03 .02 .08 



35. What is a common mistake a person will make when soldering a component? 



a. not enough solder 

b. too much heat 

c. crimping wire 
d- too much solder 



36, 



When wiring tube socket pins to the cjrounded center shield, wl\at kind of wire 
do you use? 



a . copper i ; isuld tea 

b. bar^^- 

c. grounding strap 

d. insulated 

77 .03.03.01 

37. If the grid on a triodc! vacuum tube is comiocted to a _^ it will act 

to assist the piate in attractinq olcclrons across the tube. 

a. positive volt age 

b. plate" load 

c- neqativr^ vcjltagc* 
d, ground 
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38. 



A high negative grid of a triode tube will actually the electrons. 



a. amplify 

b. attract 

c. repel 

d. accelerate 

39, When the grid of a triode tube becomes highly negative, your across 

the plate load disappears. 

a. voltage 

b. resistance 

c. reactance 

d . impedance * 
7 7 .03.03.02 

40. What is the purpose of an electrolytic capacitor in a power supply of an 
electronic receiver? 

a. to provide capacitive reactance 

b. to filter D.C. 

c. to step up the voltage 

d. to put a load on the transformc-r 



41, 



The original purpose for self-biasing a triode tubo in an am|)lifier 
circuit was to make the grid more with rospoct to the cathode. 



a. negative 

b. positive 

c. resistive 

d. powerful 



42 



in a triode tube amplifier, the plate is positive and the cathode is negative, 
Your control arid is also negative. Where do you apply your input signal to 
in c. r3''i ' " rcuit? 



ERIC 



a. plate load resistor 

b. grid 

c. cathode 

d. plate 

77 .03 .03 .0 3 

43 Whpn you apply a -siqaal to che unbiased concrol qrid of a triode in an 

" amplifier cir::ait, only th^. of this siqnal will apear an the plate 

circa i t . 

a. only .t':»3C 

b. negative ha If -cycle 

c. positi.ve half -cycle 

d. only 1.414 
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44. Even though the signal applied to a vacuum tube amplifier swings plus 
and minus ^ the grid remains because of the supply voltage. 

a. positive 

b. negative 

c. plus and minus 

d. open circuit 

45. When you lose grid bias voltage on a triode amplifier tube ^ or when it 

swings positive, a very charge v;ill occur across the plate load 

resis tor . 

a . uneven 

b. positive 

c. small 
large 

77.03.03,04 

46. In a triode amplifier, the negative half of the signal is amplified 
satisfactorily and the positive half of the signal: 

a. distorts 

b. cancels out 

c. doubles 

d . amp 1 i f i e s 

47. What tube does this symbol ?jtand for? 

a . diode 

b. triode 

c. pentode 

d . duo-diode 



77.03 .03 .05 

48. The obj-:iCtive for regen^r a t i^. n a detector-amplifier circuit is to 
increase the amplification of. circ\3it but not to cause: 

a. oscillation 

b . motor bos ting 

c. resonant 

d . boot~strapf )ing 

49. What is another term for feedback control used in a R.F. am.p-circuit 
in an electronic device? 

a. BFO control 

b. RL control 

c. regeneration control 

d. oscillation control 
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50. The feedback control installed in a regenerative feedback circuit does 
what main function in this circuit? 

a. varies the frequency 

b. changes the inductance of the coil 

c. controls amount of feedback 

d. changes frequency of the RLC netv/ork 



77,03.03.06 

51. In the diagram, which winding is the primary winding? 




52. vrhere, in the diagram for question 51, will you find the tickler 
winding? 

a. 4 

b. 2 

c. 3 

d. 1 

53. The following electronic symbol stands for a: 

a . varible transformer 

b . var ible resistor q 
a fixed l/4w resistor ^ 

d. varible capacitor _ VvVWVW" ~ 



77 .03 >C-; .01 

54. How hot should the serviceman allow the joint to get while soldering? 

a. as hot as he can get it 

b. just hot enough to ^llov; the solde^r to flow smoothly 

c. hot enough to fill tne entire hole of the terminal 

d. hot enough to make the solder drop off the joint 

55. When desoldering a component or making a temporary connoot ion, which 
type of jc)int sliouJrl be used? 

a. crimp joint 

b. lap joint 

c. u-joint 

d. hooked joint 
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56. Why should the lead of a wire be held with a plior while it is being 
stripped of insulation? 



a. to keep from breakiiicf it 

b • to keep from fraying 

c - to keep i. t clean 

d. to make soldering easier 



77 .03 .04 .02 



57. A step-up power transformer in a radio or TV chassis has: 

ci , a frequency input and a high frequency output 

b. a voltage input and high voltage output 

c . a power inpu t and high power outptj t 

d. a current intuit and a high curr»'^nt output 

58. In air-core coils, the coil is woutkI around a: 



a . powered iron core 

b. coil form 

c. winding 

d. core 



59. If a 3:1 ratio step-down transformer has 3A of current in the primary, what 
is the current in the secondary? 

a. 9A 

b. 6A 

c. lA 

d. 3A 

60. The extent of coupling between two inductors is expressed by the terms: 

a. varying '^urrent 

b. ■"'ount-'^r or>r 

c . s e X L - 1 1 ii.i Li c: t 3 c 

a. coefficient of cr)Upl i n<7 



77.03.04.03 



6 1 . at is the e f f i c i e ncy of a 1:2 tr r\\i s f c:>r me r wh i c h ha s ^.i i ; \ : \i >u t of 1 20W a nd 

an output of 180V;? 



a. ^.0^. 

b. 94 1 

c. 100% 

d. 90 V. 
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62. kadio chassis* power transformer cores are laminated in order to : 

a. reduce resistance 

b. reduce mutual inductance 

c. increase displacement currents 

d. reduce eddy currei'^.ts 

63. A step-down transformer in a radio chassis receivfiS energy at one. voltage 
and delivers it at; 

a. a high frequency 

b. a lower frequency 
c . a high voltage 

d. a lower voitaqe 



64. The following sc)i<:matic symbol is uc^r a: 

a. step -down, air-core, tapj^jed transformer 

b. step-dov7ny iron-core, tapped -secondary tr ansf c:>rmt.>r 
c. step-up, iron-core, ta}'>ped-secc:>ndary tran:-^ f r>rinor 
d. step-up, air -core, tapped transformer 

77.03.04.04 
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65- The ripple frequency of a full-wave rectifier power supply is: 

a. independent of the A,C. supply frequePiCy 

b. equal to tlie A.C. supply frequency 

c. one-half the A.C. supply freciuency 

d. t:v;ice tlie A.C. supply frequency 

66. When a rectifier is revers^e LfU'-'-'d in a radio TV pf >wl-i '\\\\'\ 
lesi stance is; 

a . rr, inimurt'. 

b . r q f 

c . in I. "i n.j L.! 

a . I ov/ 



67. T'. diode placed in -n circu: 
is said to b'f: : 



:\n t::iar. Lt porinl ts ruiront t'"^ fir'.; through it 



a . forward h i a s o<l 

b. passing biased 

c- blocking biast^d 

d . reverse bias erl 
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68, The schematic symbol for a Siini-cjnductor rectifying diode in a radio 
power supply is: 



69. Because a capacitor absorbs energy during the pulse, and delivers it to 
the load of a radio between pulscf^, the output voltage: 

a. falls to zero 

b. never falls to zero 



77.03 .04.05 

70. What type of power supply filter is used for applications requiring a 
uniform flow a current? 

a. RC filter 

b. L-section 

c. Pl-section 

d. capacitance input 

71. The :nr«;^ r ---vantaqe of u-.i. an inductance filter in a radio power 
supply is : 

a. it3 nearly constant current oul.put 
b- its high ouLput voltage 

c , its lower current output 

d. itfj lower voltaqo outf)nt 

72. V/hat type of power suppJy is u^^od for applications that' rotinirc low 
volumris of output current? 

a. band eliminator 

b. capacitance input 

c. simple^ inductor 

d. L-section 



A 









c . 



always remains the same 
peaks 
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73. When polarity markings are indicated on the body of a semi-conductor 
rectifier, how is the rectifier placed in an active circuit? 

a, load in series 

b. source in series 
c- source in parallel 
d. load in parallel 

77.03,05,01 

74. WTiat is the main disadvantage of a tetrode vacuum tube? 

a, reduces oscillation 

b, reduces distortion 

c, has high interelectrode capacitance 

d, has secondary emission 

75- In respect to the plate, what is the potential on the screen grid in a 
tetrode vacuum tube? 

a* negative 

br same as cathode 

c* same as control grid 

d* positive 

76- How many elements does a tetrode vacuum tube have not counting the filaments? 

a. 5 

b. 3 

c . 2 

d. 4 

77, What is the [^urj^oso of ciie res ir. tor I p. v,cricis tlic- caMunu' tJii l.i 
triode tube? 

a - 1, ia* ■ * ^- 

b. amp J. f y xnq 

c. a povj(jr .source 

d. to drop current: 

78. What is the name of the elem.Gnl: found in a tetrode tube, hv... not in a 
triode vacuuiii tLil.^o? 

a. con^.rol grid 

b. cathode 

f i L arnr.-n t 
d , y.crf '.up. r]r id 
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79. Which of the following tubes has the highest amplification factor? 

a. tetrode 

b. triode 

c. pentode 

d. diode 

80. V\rhen a small signal at the grid of a vacuum tube causes a large amount 
of current to flow L]-irough the tube, thir. is called: 

a. amplification 

b. demodulation 

c. acceleration 

d. secondary emission 

81. V/liat does the suppressor grid of. a pentode- vacuum tube do Vo the olectroniri 
that are bou n c ed f r om t l*i e p late : 



a. pass 

b. repel 

c . ground 
d« attract 



82. In a tetrode or pentode tube, whar type of voltage must be applied to the 
screen grid in order to make it operate? 



a. high -f D.C. 

b. high A.C. 
c - low A . C . 
d. low 4- D.C. 



77.03.05.03 



S3. How effectively an audio amplif.it^r r oj^roducei-: r.ound depends mostly on: 



a. its .^-lu tion abilitv 

b. itiv ImeariTiy 

c. its power factor 

d - the frequency response 



84. What is the main purpose of coupling capacitors when used * radio circuits? 



a. to block DC 

b. to block AC 
c . to pass DC 

d. tC) grouTid the control grid 
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85. What is the purpose of the catliode resistor in an audio amplifier tube of 
=^ radio? 

a. bias 

b. amplification factor 

c. grounding the suppressor grid 

d. load resistor 

77,03.05.05 

86- Which end of a diode is marked? 

a. the high resistance end 

b- the cathode end 

c . the anode end 

d. the low resistance end 

87. If a diode is usod as a detector, niC)5^t likely it. is a: 

a. silicon type 

b. PNP type 

c. NPN type 

d. germanium type 

77.03.05.06 



88. Detection might be best described as: 

a. amplifying audio signals 

b. inserting audio signals onto an R.F. carrier 

c. separating the audio signals from the radio-frequency signals 

d. removing the audio from a signal so only the R.F'. is amf^lified 

77.03.06.0 1 

89. In a ^adi: ^- ^'.^^ i vttr , t-.c ^.ain function of tho RV GOC:l.ioii if; to tunc* aiKl: 

a , s L' 1 c: I: t h'^.* .signal 

b - m( ")d u J <" 1 1 c t h a ^: i q n a 1 

c . detect the s i q a 1 

d . ampi i f y the s Iqnal 

90. In a resori^int- circuit cf an AM radio, which comj ^C'l^.en t. ;u?rmally cli ancles 
the resonant f requen :y of the PP ?^\V r;cjc tion? 

a . a tube 

b. a coupling capacitor 

c. a variable coil 

d , V a r i a t; ] ^' > r\ n a r- i t: o r 
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91. In a radio chassis, the signal is Fed to which of the following grids 

of a RF amplifier's pentode tube? 

a- screen frid 

b. suppressor grid 

c . cathode 

d- control grid 



77 .03 .06.02 

92. In a tuned resonant circuit.- what amount of current flows back and forth 
between the coil and athe capacitor? 



a . smal 1 

b. weak 
c - low 
d. Jarge 

93. The RF section of a broadcast receiver has what funcrions? 

a. to select and araplify the proper signal 

b. to select the proper signal only 

c. to amplify all frequencies v;ithin the audio range 

d. to amplify the proper signal only 

94. What do the dotted lines symbolize in the illustration below? 

a. an alternate circuit 

b. a ganged capacitor 
c- a trinmieir (:ai")ac i t or 
d. an old raiiio 




77 .03 .06 .03 

95. An oscillator in radio circuit is usod t iionerwtc: 



AC: 

b . f r eqiJ! t3 n c i s o 
C. DC 

audio 
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77 ,03 .06. 03 (continued) 

96. What occurs when a n^aximuir! amount of current flows through a tube in 
an electronic circuit? 

a. secondary emission 

b. ionization 

c. saturation 

d. emission 

97. The main purpose of an oscillator circuit in a radio oscillator is: 

a . outside vol tage 

b. feedback 

c . dampening 

d. frequency stabilization 

98. An oscillator circuit will koep oscillating becau.^o it: 

a. dampens the tuned circuit ovory other cycle 

b. superheterodynes the tuned circuit every cycle 

c. provides feedback to the tuned circuit every other cvclo 

d. pulses new energy into the tuned circuit every cycle 

77 .03 .06.04 



99. The frequency of an oscillator in radio depends largely upon the: 

a. operating voltage 

b. resitance in the circuit 

c. grid bias 

d. value of the coil and conden?;Gr 

100. The quickest method for determining whether or not an oscillator ip; 
functioning is to moas^uro its: 

a. qrid-bia-'^ f>otcritial 

b . n 1 a t r (7 ; ; i: i a 1 
c . C-^•,l.^vc:^:■ vr^l * ''^]<^ 

frequency 

101. The trimmer capacitor in an oscillator feedback circuit: 



a 



matches im.pcdance with the coil 

b. changes the selectivity 

c. changes the sensitivity 

d. changes the frequency 
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102.. How are oscillations made continous in a vacuum-tube circuit? 

a. by using a triods with a high amplification factor 

b! by degeneration in the grid circuit of the tube 

c\ by high plate voltage on the oscillator tube 

d. by feedback from plate to grid 



103, 



The local oscillator frequency of a broadcast band receiver is: 



a 



lower in frequency than the incoming frequency 

b* the same frequency as the incoming frequency 

c. the same as the if frequency 

d. equal to the sum of the incoming frequency plus the if frequency 



77 .03.07.01 



104 
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What type of tube may be us3ed in the radio mixer circuit? 



a. pentagrid 

b. tetrode 
c- triode 
d. pentode 

105. What is the I.F. .^MP input frequency in a superheterodyne receiver? 

a. 45.5 KHZ 

b. 455 KHZ 

c. 4.55 HZ 

d. 4 55 MHZ 

106. Why can a high Q coil be used in the I.F. amplifier of a superheterodyne 
radio? 

a. better signal strenQth 

b. high frequency input 

c. because of the sinqle frequency of the I.F. 

d. ut-.Mz^^F a local oscillator 

107. The primary function of a converter Lube of a superheterodyne .ec.-eiver is 
to combine tv/o : 

a . oscillations 

b. currents 

c. voltages 

d . .signal s 

108. one .signal to bo mixed corner^ fron, the radio r.tation, the other eonu-s from: 

a. the local oscillator 

b. the ti mmor capaci t:or 

c . the I.F. amplifier 

d. the R.F. amplifier 
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109. What is the function of the AVC filter in a superheterodyne radio? 

a. frequency tuning 

b. coupling 

c. changes AC to DC 

d. changes PDC to DC 

110. What is the purpose of the AVC circuit in a radj.o chassis? 

a. strengthen the signal 

b. control the R.F. signal 
c* control amplification 
d. control the grid bias 

111. A smaller input signal to the R.F. AMP will consequently result in: 

a. a lower AVC voltage 

b. no AVC voltage 

c. a higher AVC voltage 

d. no change 

112. Does the volume control of a superheterodyne radio have any effect on 
the AVC voltage? 

a . no 

b. yes 

c. possibly 

d. occasionally 

77.03.07.03 

113. The oscillator circuit in a superho torodyn receiver must be nliqnod to: 

a. 455 KC 

b. the I-F frequency 

c. the :"r'~air.j:icy of ^he received signal 

d. t:iu^ ftc^quonc, of the re -oived signal plus 455 KC 

77,03 .07 .04 

114. When aligning a radio receiver, the V.O.M, is usually connn-ted to the: 

a . aud i o ou tpu t 

b . i . F . AMP 

c. AVC filter 

d. speaker 
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115. The top and bottom slug of each I.F transformer should be adjusted for: 



a . local station frequency 

b. maximum volumes 

c. AVC voltage 

d. 455 KG 



116. When adjusting the antenna coil, where should the volume control be set? 

a. high 

b. off 

c . low 

d . mid~range 

117. When aligning a superheterodyne receiver, one should start with the: 

a. padder capacitor 

b. trimmer capacitor on the tuning capacitor 

c. I.F. transformer nearest the R-F. section 

d. R.F. oscillator-tuning coil slug 

77 .03.07.05 



118. What components in a radio change when the band selector is repositioned 
from A.M. to short wave? 

a. I.F. circuit 

b. detector circuit 

c. local oscillator 

d. antenna and oscillator circuit?^ 

119. What is a nickname for morse code signals? 

a. teletype 

b. CW 
c • F 

120. The signal of the BFO is coupled to the: 

a. grid of the R-F. AMP 

b. grid of the mixer-oscillator 

c. grid of the detector 

d. grid of the I.F. AMP 

121. Wl-iat is the biggest difference between a standard A.M. radio and a short 
wave radio? 

a . I.F'. mv 

b. detector 

c. antenna and oscillator 

d. BFO 
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122, What do the initials "BFO" refer to in a short wave radio? 

a, code for CW 

•b. beat-frequency oscillator 

c. code for WWV 

d, before first osxillator 
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UNIT: INTRODUCTIOtj TO RADIO 



RATIONALE : 

This Unit will introduce you to basic concepts of sending and receiving radio 
sxgnals. Basic knowledge about radio signals sets the stage for understanding 
tne reason for each section in a radio. Each radio section does something with 
some part of the radio signal. Understanding the relations between the com- 
ponents of a radio signal and the radio section is basic to developing trouble- 
shooting techniques. 

PREREQUISITES : 
Course: AC Circuits 

OBJECTIVES : 

Given a basic radio text/workbook, the necessary tools and equipment, identify 
basic characteristics of radio signals and install a broadcast receiving anten- 
na . 

RESOURCES : 

Printed Mat erials 

Basic Radio, Part 1. Heath Company, Benton Harbor, Michigan, 19G0. 
Electronic s Assembly and Fabrication Methods. Duarte and Duarte, McC;raw^Hill 
Book Company, 197 3 

rAjuijj mejit 

Drill, power 
Drill bits 

Basic Radio Kit, Heathkit Model Heathkit Company, BeP.t on, iiarbor , Michigan, 

Solderxng xron. ^ 

Service Master Kit 9y SM or equivalent - Xcelite 99 SM Kit, Jenson Tool^; and 
Alloys, 4117 North 44th Street, Phoenix, Arizona. 
Soldering tools. 
Ladder, step (6 ft. ) . 



Principal Author(s): B. vetter 



ERIC 



33 



Page 2 



77.03,01.00.A2-1 



GENERAL INSTRUCTIONS : 

You have been prescribed to the first unit of this course. The activities that 
you perform will be assigned one at a time. A LAP v;ill give you directions for 
each activity. Read the JAP and follow the procedure and directions given. 

After completing each LAP r you are to take the LAP test, score it, and find out 
the reason for any missed items before beginning the next assigned LAP. 

When you finish the performance activities for the unit, you will be given a 
unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completion of the unit test, the next assigned unit for the course is 
begun . 



PERFORMANCE ACTIVITIES ; 

.01 Soldering Techniques 

.02 Radio Transmission 

.03 Signal Characteristics 

.04 Constructing Long-'Wire Receiving Antenna 



EVALUATION PROCEDURES : 
When pretesting: 

1. The student takes the unit multiple-choice pre^test. 

2. Successful completion is 4 out of 5 items for each r^AP part of 
the pretest. 

3. The student then takes a unit performance test if the unit v^i'otost 
was successfully completed. 

4. Satisfactory completion of the performance test is meotinq the 
criteria iis;-;d on the performance test. 

Whe^^ post testing: 

1. The student take s a mul tiple-clioice unit post test and a unit 
performance test. 

2, Successful unit completion is meeting the listed crit.^ria for 
the performance test. 



FOLLOW- THROUGH : 

After completing this guide, begin with the first LAP in this Tnit, If you have 
questions, please contact your instructor. 
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1. VTnen soldering, what keeps the solder where you want it? 

a- heat sink 

b- soldering iron 

c. pliers 

d. gravity 

2. What side of your soldering iron tip should be against the joint to be 
soldered? 

a. round 
b- butt-end 

c. flat 

d. square 

3. Why should you hold the lead of a wire being stripped with a plier? 

a. to solder it more easily 

b- to keep it clean 

c. to keep it from fraying 

d- to keep from breaking it 

4. In a radio or TV chassis, whenever there is a possibility of bare leads 
shorting to other parts, or to the chassis, the leads should be covered 
with: 

a. sleeving 

b. t-^ r \ 

c. cloth 

d. plastic shields 

5. How large is the soldering gun you can use to solder in electronic applicatlo 

a. 100-200 W 

b. 100-125 W 

c. 25-100 W 

d. 15-20 W 
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6. What kind of transmitting antenna radiates in all directions? 

a. directional 

b, lateral directional 

non-directional 
d. iijii -directional 

7. In a broadcast studio, what is the job of the microphone? 

a. to convert mechanical vibration to electronic vibration 

b . to transmit radio waves 

c. to be plugged into an audio /VMP 

d. to create an audio signal 

8. Broadcast stations in the U.S. vary in power from 50,00OW down to: 

a. 500W. 

b. 250W. 

c. 195W. 

d. lOOOW, 

9. What section or part feeds your radio station antenna? 

a. driver 

b, microphone 

c. transmitter 

d, studio 

10. Does geography have an effect on radio waves in free space? 

a. no 

b. no, just the atmosphere 

c. no^ just: the sun 

d. -^^^ 

77.03.01.03. 



11. In A.C. theory > one plus swing and one minus swing cons Lie 

a. frequency 

b . pulse 

c. cycle 

d. pulsating D.C. 
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77>03.O1.03. continued: 

12, What is shown by the distance on a zero-current line of a graph represent 
ing A.C.? 

a. frequency 

b. XC 

c. XL 

d. time elapsed 

13. Which word is used to describe current when the current contains some 

kind of intelligence. 

audio 

radio frequency 
signal 

luch time does it take for 60HZ l\ouse current to complete one cycle? 

a. one hour 

b. l/60th second 

c. 120 seconds 

d. 60 seconds 

15. Frequency between 20 to 20KHZ in a radio is considered: 

a. too high 

b. signal. . 

c. modulation - 

d . audio . 

77.03,01.04. 

16. When you mo^^rt your antenna, which way will it be toward the station? 

a. A5 degrees to the Jeit 

b, pointed at 

c. broadside 

d, 45 degrees to the right 



b. 
c. 
d. 

14. How 
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17. What objects are required for hanging a radio receiver antenna? 

a. short 

b. insulated 

c. tall 

d. wet 

18. How much wire do you need for antenna lead-in and grounding? 

a. 75 
b- 105 

c. 60 

d. 30 

19. Why should you tie a knot with your lead-in wire through the insulator? 

a. to relieve strain 

b. to get a better connection 

c. to improve reception 

d. for better grounding 

20. You have two radio stations in your area. From your antenna there is a 

90 degree difference between station A and station B. Station B is weaker 
than A. Which direction would you point your antenna? 

a. 45 degrees away from B 

b. toward B 

c. 45 degrees toward station B 

d. toward A 
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UNIT PRETEST ANSWER KEY: INTRODUCTION TO RADIO 

LAP 



1 . 


D 


2 . 


c 


3. 


A 


4. 


A 


J ♦ 


c 


6 . 


c 


7 


A 


Q 

o . 


R 


9. 


c 


10. 


D 


11. 


G 


12. 


D 


13. 


D 


lA. 


B 


15. 


D 


16. 


C 


17. 


C 


18. 


B 


19. 


A 


20. 


D 
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Date: 

PERFORMANCE ACTIVITY: Soldering Techniques 



OBJECTIVE : 

Given the tools, supplies and equipment, solder electrical connections using 
proper procedures. 



EVALUATION PROCEDURE : 

Soldering is evaluated on the Unit Performance testo 

Successfully complete at least 80% of the items on a multiple-choice test about 
this LAP, 

RESOURCES : 

Electronics Assembly and Fabrication Methods , Duarte. 

Hand Tools. 

Soldering Iron. 

Solder (flux resin core). 

Soldering Tools. 



PROCEDURE : 

1, Do the following assignments using Electronics Assembly ^nd Fabrication 
Met^io d- . 

a. Read about "Tinning" page 90. 

b. Read "How to Tin the Tip of a Soldering Iron" page 1(^1 and "How to 
Tin Wire with a Soldering Iron" page 102. 

c. Tin the tip of the soldering iron following the procedures for Job 6.1 
on page 101. 

d. Tin wire using the procedures for Job 6,2 on page 102. 

2. Take the soldering iron and tinned wire to the instructor for evaluation. 



Principal Author{s): B, Vetter 
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PROCEDURE CQNT, ; 

3. If the tinning is satisfactory, begin step 4. If the tinning is 
unsatisfactory, proceed as directed by the instructor. 

4. Do the following assignments using Electronics Assembly and Fabrication . 

a. Answer questions fo2: Job 6.1 on page 102 and for Job 6.2 on page 103. 

b. Check answers with answer key. 

5. If no discrepancies exist, begin the next step. Determine the reason 
for any existing discrepancies. 

6. Do the following assignments using Electronics Assembly and Fabrication : 

a. Read about "Improper Soldering Results", page 93. 

b. Read "How to Inspect the Quality of Idered Joint", page 107. 

c. Inspect the quality of soldered joints using the procedures in Job 
6.8, page 107. 

d. Answer the questions for Job 6.8, page 108. 

e. Check your answers with answer key. 

7. If no discrepancies exist, take the LAP test. Determine the reason for 
any existing discrepancies. 

8. Correct and return LAP test. 

9. If the LAP test is satisfactory, begin the next assigned LAP. If the test 
is Ui*3a^'i : factory , proceed the instructor directs. 
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LAP TEST ANSWER KEY: SOLDERING TECHNIQUES 



1. B 

2. D 

3. A 

4. B 

5. B 

6. A 

7. D 

8. A 

9 . D 
10. B 



Leamiiig Activity Package 



Student: 

Date: _ 

PERFORMANCE ACTIVITY: Radio Transniission 



OBJECTIVE ; 

■ « v-^r^-ir^ wAxr^Q i e , sianal transmission, signal 
Describe the transmission of radio waves, i.e., ^^xyxidx 

radiation and signal detection. 
EVALUATION PROCEDURE : 

^^^^^ZZZ^^^^^te at least 80% of the xtems on a .ultxple-choice test about 
this LAP. 

RESOURCES ; 

Basic Radio Part 1 , Heath Company. 
PROCEDURE ; 

1. Read Basic Radio , (Part 1), Lesson 1, pages 

2. Answer the review questions on a separate sheet of paper. 

3. Check answers with the answer key on page 84. 

4. Take the LAP test. 



Principal Author (s): P. Schuster 



LAP TEST ANSWER KEY: RADIO TRANSMISSION 



1. D 

2. A 

3. B 
A. B 

5. A 

6. A 

7. D 

8. A 

9. D 
10. c 
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PERFORMANCE ACTIVITY: Signal Characteristics 



Date Published: 1^/12/75 



Student: 

Date: 



OBJECTIVE : 

Define the various functions and effects of broadcast radio signals and signal 
components . 



EVALUATION PROCEDURE : 

Succei^sfully complete at least 80% of the items on a multiple-choice ter.t about 
this LAP. 



RESOURCES : 



Basic Radio, Part 1, Heath Company. 



PROCEDURE : 

1. Read pages 7-11 in Basic Radio , (Part 1) 

2. Take the LAP test. 



Principal Author(s): P. Schuster 
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LAP TEST ANSWER KEY: SIGNAL CHARACTERISTICS 



1. D 

2. C 

3. B 

4. B 

5. A 

6. B 

7. A 

8. B 

9. B 
10. C 
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Learning Activity Package 



Student: 

Date: _ 



PERFORMANCE ACTIVITY: Constructing Long-Wire Receiving Antenna 



OBJECTIVE ; 

Construct a radio receiving 
cations . 



antenna according to the manufacturer's specif i- 



EVALUATION PROCEDURE ; 

Successfully complete at least 80% of the items on a multiple-choice test about 
this LAP- 

Antenna installation meets criteria on the attached checklist. 



RESOURCES : 

Basic Radio , Part 1, Heath Company. 

Heath Kit EK -2A. 

Hand tools. 

Ladder, step (6 ft.). 



PROCEDURE : 

1. Read pages 11-14 in Basic Radio (Part 1) - 

2. Construr-t :^ broadcast rereiving antenna using the procedures on 
pages 11-13. 

CAUTION: When climbing be sure to follow safe practices. 

3. Answer the questions on page 14, on a separate sheet of paper. 

4. Check answers with answer k*..y on page 84. 

5. Take the LAP test. 



Principal Author(s): P. Schuster 
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CHECKLIS't': CONSTRUCTING LONG-WIRE RECEIVING ANTENNA 

1. Proper selection of parts, equipment and supplies. 

2. Proper selection of antenna location. 

3. Proper installation procedures followed. 

4. Neatness. 

5. Safe practices and procedures followed. 
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LAP TEST ANSWER KEY: CONSTRUCTING LONG-WIRE RECEIVING ANTENNA 



1. D 

2. C 

3. D 

4. C 

5. A 

6 . D 

7. B 

8. C 

9. C 
10. C 
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UNIT POST TEST: INTRODUCTION TO RADIO 



77.03.01.01. 



1. Why shouldn't you move the wire in a freshly soldered joint that is still 
hot? 

a. you will get a brittle connection 

b. you have to add the flux at this time 

c. you have to reheat the joint anyway 

d. your result will be a cold solder connection 

2. Why must the terminal to be soldered in an electronic application be clean? 

a. to dissipate heat 

b. to get a good solder connection 

c. so you can crimp the wires easily 

d. because the insrtruction manual doesn't say so 

3. The best size iron for soldering in electronic circuits is: 



a. 25-lOOW 

b. 100-125W 

c. 10-25W 

d. 125-150 degrees F. 

What type of flux do you use in electronic applicat 



a. acid flux 

b. 60/40 

c. i.osin flux 

d. 40/60 

How much insulation should be removed from the end of a wire 
good connection? 

a. 1/4 inch 

b. 1/8 inch 

c. 1/2 inch 

d. 3/4 inch 
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6. What part of the sky reflects radio waves back to the earth? 

a. stratosphere 
b • atmosphere 

c. sundogs 

d. ionosphere 

7. The broadcast band for A.M. radio in the U.S. is between: 

a. 550KC to 1600KC 

b. 250HZ to 50,000HZ 

c. 60KZ to 15750KZ 

d. 550MHZ to 1600 MHZ 

8. What must the radio receiver do to the signal so we might hear it? 

a. modulate it 

b. amplify it 

c. beat it With a harmonic 

d. demodulate.it 

9. What part of our government determines what frequency a radio station may 
operate on? 

a. local government 

b. F.A.A.. 

c . I . C . C. 
d« F.C.C. 

10. What kind of circuits would pick up many stations at once? 

a. tuned 

b. ^LiCenna 

c. R.F. AMP 

d. I.F. AMP 

77.03.01.03. 

U. An audio signal in a radio transmission is A.C. current up to ^CPS that 

carries sound in electrical form. 

a. 2,000 

b. 60 

c. 20,000 

d. 110 



O '51 

ERIC 



77.03.01.00. B2-2 



77.03.01.03. continued: 



The signal which is being broadcast that carries in it the voice intelligence 
has : 

a. been modulated, 
b • amplitude . 

c. P.M. 

d. been filtered. 

An incoming radio signal on an antenna is a special form of: 

a. current. 

b. voltage. 

c. resistance. 

d. power. 

On a graph with A.C. , everything above a base line is: 

a. negative. 

b. in phase. 

c. positive. 

d. out of phase. 

15. Which characteristic of an A.C. current is determined by the number of cycles that 
take place in one second? 

a. speed' 

b. direction 
c* pulses 

d, frequency 

77.03.01.04. 

16. In a long-wixe antenna, where does it have its worst reception? 

a. bottom 

b. sides 

c. middle 

d. ends 

17. The antenna for receiving should be kept away from objects that will cause: 

a. interference. 

b . frequency change . 

c. modulation, 
d* power loss . 



12- 



13. 



14. 
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77,03,01.04. continued: 

18* In a long-wire antenna, where does it have its best reception? 

a. bottom 

b. ends 

c. sides 

d. top 

19. Why should you use stranded wire for your antenna instead of solid wire? 

a. takes stress better 

b. grounds better 

c. tunes better 

d. receives better 

20. In addition to having a lead-in wire, you must also: 

a. ground it. 

b. tune it. 

c. solder it . 

d. stretch it. 
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UNIT POST ANSWER KEY: INTRODUCTION TO RADIO 



LAP 



01 1. D 

2. B 

3. A 

4. C 

5. A 

02 6. D 

7. A 

8. B 

9. D 
10. A 

03 11. C 

12. A 

13. A 

14. C 

15. D 

04 16. D 

17. A 

18. G 

19. A 

20. A 
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UNIT PERFORMANCE TEST; INTRODUCTION TO RADIO 



OBJECTIVE: 



Construct and install a broadcast radio receiving antenna 



TASK: 

The student will be given materials and tools and asked to construct and install a 
broadcast radio receiving antenna. 



ASSIGNMENT: 



CONDITIONS : 

The student will be tested in an environment similar to that of a '^^'^'ll';^^^^^^^^ 
He will be supplied with the same tools and reference manuals normally ava.lable to 
radTo-'rV servfcep.'.ons. He may receive no assistance from other students or the 
instructor. 



RESOURCES : 

Basic Radio , Parti, Heath Company , 1961. 
Heathkit, Model EK-2A, Heath Company. 1961. 

I^^T^i^nt: Soldering iron, power drill and bit, needle nose pi.er. and . .tep laddc 
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OVERALL PERFORMANCE: Satisfactory Unsatisfactor 



CRITERION 
Met Not Met 



Objective 1' 






1 . Correct positioning of antenna 






Criterion: Basic Radio, Part 1, Heathkit, page 11. 






2. Ground wire properly installed. 






Criterion: Heathkit Basic Radio, Part 1 , page 13. 






3. Insulators properly connected. 






Criterion: Heathkit Basic Radio, Part 1 , page 13. 






4. Lead in vM«-e attached and properly soldered. 






Criterion: Heathkit Basic Radio, Parti, page 1 3 . 






5. Correct attachment of support wire. 






Criterion: Heathkit Basic Radio, Part 1 , page 13. 






6. Correct length of antenna. 




! 


Criterion: Heathkit Basic Radio, Part 1 , page 1 1 . 






7. Correct length of ground wire. 






Criterion: Heathkit Basic Radio, Part 1 , page 1 1 . 
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CRITERION 
Met Not Met 



p Toct rnmnlptpH in allotted time 






r^ritprinn* Dopsn't pxcppd 3 hours • 






^tuHpnt must mppt criterion on all line items to obtain an ovei 






• All «;mrp of <?;5tisfactorv 

1 — 






















_. .__ 
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LAP TEST: 



SOLDERING TECHNIQUES 



2. 



3. 



4. 



5. 



ERIC 



What side of your soldering iron tip should be against the joint to be 
soldered? 



d. butt-end 

What type of flux do you use in electronic applications? 

a. acid flux 

b. 60/40 

c. 40/60 

d. rosin flux 

What kind of joint do you use if you have to desolder a component or to 
make a temporary connection? 

a. lap joint 

b. hooked joint 

c. u joint 

d. crimp joint 

A soldering iron WOrks well only when? 

a. heated to 500 degrees F. 

b. the tip is cleaned and tinned 

c. heated to 200 degrees F. 

d. rosin solder is used 

The best size iron for soldering in electronic circuits is: 

a. 100-125W. 

b. 25-lOOW. 

c. 125-150 degrees F. 

d. 10-25W. 



b. 



c. 



round 

flat 

square 
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File Code: 
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1. 



LAP TEST: RADIO TRAl^SMISSION 

The effect that causes long distance stations to be heard at night that can- 
not be heard in the daylight hours is commonly referred to as: 



a. delay. 

b . amplification. 

c. modulation. 

d. skip. 



2. Kow often is a radio station required to broadcast its call letter? 



a. every half hour 

b. once a day 

c. every hour on the hour 

d. twice a day 



The broadcast band for A.M. radio in the U.S. is between: 



a. 60KZ to 15,750KZ 

b. 550KC to 1600KC 

c. 250HZ to 50,000HZ 

d. 550MHZ to 1600MHZ 



4. What kind of transmission antenna radiates in all directions? 

a. omni-directional 

b. non-directional 

c. directional 

d. mi-directional 

Which signal would take the shortest time to get to the same receiver if 
they were both transmitted at the same time? 

a. ground wave 

b. both of them will 

c. sky-wave 

d. neither one 
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6. What must the radio receiver do to the signal so we might hear it? 

a. amplify it 

b . demodulate it 

c. modulate it* 

d. detune it 

7. What section or part feeds a radio station antenna? 

a. studio 

b . microphone 

c. driver 

d. transmitter 

8. Does geography have an effect on radio waves in free space? 

a. yes 

b. no. Just the sun 

c. no, just the atmosphere 

d. no 

9. Broadcast stations in the U.S. vary in power from 50,000W down to: 

a. lOOOW 

b. 195W 

c. 500W 

d. 250W 

10. What part of the sky reflects radio waves back to the earth? 

a. atmosphere 

b. stratospliere 

c. ionosphere 

d. sundogs 
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LAP TEST: SIGNAL CHARACTERISTICS 
How much time does it take for 60HZ house current to complete one cycle? 

a. 60 seconds 

b . one hour 

c. 120 seconds 

d. l/60th second 

Does pulsating direct current reverse direction during one cycle? 

a. yes, if it is rectified 

b. only it it was A.C. 

c. no 

d. yes 

The signal which is being broadcast that carries in it the voice intelligence 
has been: 

a. F.M. 

b. modulated. 

c. filtered. 

d. amplitude 

In A.C. theory, one plus swing and one minus swing constitutes a: 

a. frequency. 

b. cycle. 

c. pulse. 

d. pulsating D.C. 

What is shown by the distance on a zero-current line o2 a f^rapn representing 
A.C. ? 

a. time elapsed 

b. XC 

c. frequency 

d. XL 
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&• An audio signal in a radio transmission is A,C. current up to CPS 

that carries sound in electrical form. 

a. 110 

b. 20,000 

c. 2,000 

d. 60 

7. An incoming radio signal on an antenna is a special form of: 

a. current. 

V. power. 

c. voltage. 

d. resistance. 

8- The range of frequencies in radio transmission that are above the audio 
limit are called: 

a. long range frequencies. 

b. radio frequency current. 

c. low range frequencies 

d. broadcast band. 

9. What is the process of passing current through a device that will conduct 
current in only one direction? 

a. pulsating 

b. rectifier 

c. amplify 

d. modulate 

10. Which characteristic of an A.C. current is determined by the number of cycles that 
take place in one second? 

a. rpeed 

b. pulses 

c. frequency 

d. direction 
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LAP TEST: CONSTRUCTING LONG-WIRE RECEIVING ANTENNA 



1. Tr> a long-wire antenna, where does it have its worst reception? 



a. sides 

b . middle 

c. bottom 

d. ends 

The lead-in wire hooked up to your radio must come from where? 



a. the side 

b. the middle 

c. one end 

d. the insulator 



3. How much wire do you need for antenna, lead-in and grounding? 

a. 30* 

b. 75* 

c. 60^ 

d. 105* 

4. Why should you, on a receiver antenna, solder your lead-in wire to your 
antenna? 



a. to ground better 

b. to modulate better 

c. to get a low resistance connection 

d. to prevent damage to your house 



5. You hi/e tr/o radio statious in your 
degree difference between station A 
A. Which direction would you point 



area. From your antenna there is a 90 
and station B. Station B is weaker than 
your antenna? 



a. toward A 

b. toward B 

c. A5 degrees toward station B 

d. 45 degrees away from B 
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6. In a long-wire antenna, where does it have its best reception? 

a. top 

b. ends 

c. bottom 

d. sides 

7. Why should you use stranded wire for your antenna instead of solid wire? 

a. tunes better 

b. takes stress better 

c. receives better 

d . grounds b et te r 

8. What type of insulator would be best in constructing a long-wire antenna? 

a. wood 

b. wire 

c. glass 

d. plastic 

9. The antenna for receiving should be kept away from objects that will cause': 

a. modulation. 

b. frequency change. 

c. interference. 

d. power loss. 

10. Why do you need a grounding wire on your antenna? 

^- tunes easier 

better front end reception 

lighting protection 
d. reduces interference 
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UNIT: CRYSTAL DETECTORS 



RATIONALE : 

One of the radio receiver sections that a service person works with is a de- 
tector circuit. There are various types of detectors, yet their functions vary 
among detectors making it important to understand these detector applications to 
the function of all detectors. 



PREREQUISITES : 

Unit: 77.03.01 Introduction to Radio 



OBJECTIVE : 

Given a basic radio text/workbook, necessary tools and equipment, identify and 
explain the functions of detector circuits, tuned circuits and vacuum tube 
diodes . 

Build a radio signal detector, a tuned circuit for radio signals and a vacuum 
tube signal detector. 

RESOURCES : 

Printed Materials 
B asic Radio , Part 1. Heath Company, Benton Harbor, Michigan, I960- 

Equipment 

Basi" Radio Kit, Heathkit Model EK~2, Heathkit Company, Benton Harbor, Michigan. 
Soldering Iron. 

Service Master Kit 99 SM or equivalent: xcelite 99 SM Kit, Jenson Tools and 
Alloys, 4117 North 44th Street, Phoenix, Arizona. 
Volt-Ohm meter. 
Soldering tool.s . 



GENERAL INSTRUCT IONS: 

You have been prt-5-;ur i bed to the socoi\d uwit of this ro\iri;e- The a^-tivitiot; that 

you perform will be .is.siMuetJ one at a time. A IJ\V will u i ve yon dirertious tor 

each activity. i^ead the \AV ^nd fc^llow vhr prociHin te and ci i rtn* t 1 oViS qivo!\. 

Principal Author{s): P, Hoqqatt 
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GENERAL INSTRUCTIONS : 

After completing eacn LAP, you are to take the LAP test, score it, and find out 
the reason for any missed items before beginning the next assigned LAP- 

When you finish the performance activities for the unit, you will be given a 
unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completion of the uni.t test, the next assigned unit for the course is 
begun. 



PERFORMANCE ACTIVITIES : 

.01 Fundamentals of Radio Receivers 

.02 Crystal Diode Rectifiers 

.03 Detector Circuits 

.04 Building a Radio Signal Detector 

.05 Tuned Circuits 

.06 Building a Tuned Circuit for Radio Signals 

.07 Vacuum Tube Diodes 

.08 Building a Vacuum Tube Signal Detector 



EVALUATION PROCEDURE : 
When pretesting: 

1. The student takes the unit multiple-choice pretest. 

2. Successful completion is 4 out of 5 items for each LAP part 
of the pretest. 

3. The student then takes a unit performance test if the unit 
pretest was successfully completed. 

4. Satisfactory completion of the performance test is meeting the 
criteria listc.' on the performance " tost . 

When post testing: 

1. The student takes a multiple-choice unit post tc»st and a unit 
performance test. 

2. Successful unit completion is meetimj the listed criteria for 
the performance test. 



FOLLOW-THROUGH : 

You are now ready to beg.-i n wit^^ the first LAP. If you have questions^ contact 
your instructor. 
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UNIT PRETEST: CRYSTAL DETECTORS 
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1. 



What is another name for a detector section of an A.M. radio receiver? 



a. demodulator 

b. amplifier 

c. modulator 

d. tuneable detector 

A radio detector circuit has a R.F. input signal, with an output of: 

B. A.V.C. signal. 

b. audio frequency. 

c. tuneable R.F. signal. 

d. modulated signal. 

VThat kind of signal in a radio operates a speaker or earphone? 

a. audio 

b. a modulated signal 

c. I.F. signal 

d. radio frequency 

In an A.M. radio receiver^ because of more amplifiers in your R.F. and A.F. 
section, what is greatly improved. 



a. 
b. 
c* 
d. 



signal 

selection 

^/oice 



5. The other function of the R.F. section of a radio receiver also does what to 
the signal. 

a. modulates 

b. amplifies 

c. converts 

d- demodulates 
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6. Heat will damage a crystal diode. So when soldering, what can you use 
to prevent any damage? 

a. low heat solder 

b. heat sink 

c. screw driver 

d. low-wattage Iron 

7. Of the following symbols, which one is used in a schematic for a germanium 
diode: 



EKLC 



b. 



d. — ^<g)-± 



8. A crystal diode is considered a one-way device. One way it is a good con- 
ductor, the other way it isn't. This is also true when referring to: 

a. power. 

b. heat. 

c. voltage. 

d. sound. 

9. Which one of the following illustrations is correct? 

b. ± 

c. 



10. What Is the material Inside the glass envolopo ol a signal cn'Stal diode? 

a. connecting lead 

b . gas 

c. germanl um 

d. aelonlura 

e.9 
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11, What helps complete the transformation from modulated R,F. signal to an 
audio frequency by eliminating any R.F, signal in the detector circuit. 

a. demodulation 

b. detection 

c. amplification 

d. filtering 

12. Which of the following diagrams represents a rectified signal in a radio 
receiver? 

a. 



c. 



d. 



13. The effect of the speaker slurring from one R.F. peak to another is called: 

a. sine-wave. 

b. modulation. 

c. distortion. 

d. filtering- 

14- What is the main function of a detector in an A.M. radio receiver? 

a. modulates the signal 

b. _r'^n*-: to back ratxo 

c- translates A.F. to R.F. 

d. translates R.F. to A»F. 

15. Distortion in an A.M. radio receiver is defined as: 

a. the amount of amplification during detection. 

b. the difference between reproduced sound and original sound transmitted, 
c* both a and b correct. 

d. can be completely eliminated in electronic circuits. 
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16. 



19. 



What is the value of a resistor if it has a color code of red, red, red. 
gold? 



a. 220 5% 

b. 2.2 10% 

c. 2200 5% 

d. 330 5% 



17. What material is the crystal in an earphone constructed of: 

a. mineral 

b. carbon 

c. quartz 

d. glass 

18. Why do we need a detector in a radio receiver? 

a. the A-F- signal will cancel out 

b . to get sound 

c. to feed a signal into an audio /iMP 
d- to produce an I.F. signal 



What in the voice coH of a speaker or earphone Is placed to cause the 
voice coll to move back and forth? 



a. A.F. signal 

b. crystal 
c- cabinet 

d. permanent maqnet . r- r, n . 

20. How many radio stations should you get at Glasgow A.F.B. , Montana on a 

simple detection circuit? 

a. 3 

b. 1 



c. 

d. 
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21. What is the term used in a radio receiver when it is referred to as tuned 
circuit? 

a. resonant 

b. I.F. rejection 

c. selectivity 

d. proper frequency 

22. The closer the plates are in a capacitor, the higher the: 

a. working volts. 

b. capacity. 

c. resistance. 

d. frequency. 



23. This symbol stands for a: 

a. variable resistor. 

b. capacitor. 

c. transistor. 

d. variable capacitor. 

2A. The main factors in determining a capacitor's size are the distance between 

the plate and the: 

a. area of the plate. 

b. size of the capacitor. 

c. size of the charge i 

d. the size of the inductor. 

25. The inductance of a coil is measured in: 

a. OHMS. 

b. Irtv reive reactance. 

c. henrys. 

d. reluctance. 



ERJC 72 



77.03.02.00. A2-2 



77.03.02.06. 

26* What is the value of measurement in a coil measured in a tuned circuit? 

a. farads 

b . OHMS 

c. inductance 

d. henrys 

27. When building a tuner circuit for a radio, or ijhen handling the stator 
capacitor, why must you handle the capacitor with care? 

a. fingerprints will ruin it 

b. the middle stator is made of very soft metal 

c. static electricity will build on it 

d. so you don't bend it 

28. The following symbol represents a: 




a. potuntome ter . 

b. variable coil. 

c. variable resistor. 

d. variable capacitor. 

29. In a tuned radio > what stimulates the circuit at resonant frequency so it 
won't die out? 

a. capacitor 

b. power supply 
c- inductor 

d, antienna 

30. Which ijlates are msulated iVom the capacitor frame, but have an 
electrical connection to ground in a radio tuned circuit. 

a. stator 

b. rotar 

c. resonant 

d. coil 
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31. With respect to each other, what is the polarity of the cathode and the plate 
used as a rectifier in a receiver? 

a. both plate and cathode are positive 

b. both plate and cathode are negative 

c. cathode negative, plate positive 

d. plate negative , cathode positive 

32. The plate of a diode tube does what to the electrons corning from the cathode when 
put in practical application, 

a . attracts them 

b. heats them 

c. repels them 

d. Ionizes them 

33. Does the filament of a vacuum tube have any relation to how much current will 
conduct in a tube? 

a. yes, it regulates how much temperature is put on the cathode 

b. only if it is connected to the cathode 

c. yes, if it is also heating the plate 

d. no 

34. What are the two elements that you will find in a diode type tube to make 
it function? 

a. mercury gas and cathode 

b. ion gas and plate 

c. grid and filament 

d. plate and cathode 

35. Why must a cai.l.ode of a receiving., tube diode be heated to operate? 

a. to raise the resl?; tance 

b . to emit electrons 

c . to lower the res is tan ce 

d. to heat the plate 
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36. 



38, 



40. 



What are the pin numbers on a 7 pin triode that your filament power is 
applied to? 



a. 2 and 3 

b. 1 and 7 

c. 6 and 7 

d. 4 and 5 



37. What condition, must be met in addition to having a vacuum before electrons 
from a battery can flow through a diode vacuum tube? 

a. addda grid 

b. apply grid voltage 

c. get a battery ^with a high power output 

d. heating the cathode 



T\\e pins of a tube are numbered from 1 to 9 in what direction, starting 
at the wide space on the tube base. 



a. straight up and down 

b . diagonal 

c. counterclockwise 

d. clockwise 

39. When wiring tube socket pins to the grounded center shield, what kind of wire 

do you use? 

a. bare 

b. grounding strap 

c. insulated 

d. copper insulated 



What happens w>^en you apply too much heat to components when soldering? 



a. you reduce their tolerance 

b. you get solder on everything 

c. you ruin heat sinks 

d. you ruin them 
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PERFORMANCE ACTIVITY: functions of Radio Receivers 
OBJECTIVE ; 

Identify terms commonly used to describe the functions and effects of radio 
receivers. 



EVALUATION PROCEDUR E: 

Successfully complete at least 80% of the items on a multiple-choice test about 
this LAP. 



RESOURCES : 

Basic Radio , Part 1, Heath Company. 
PROCEDURE : 

1. Read pages 15-17 in Bas ic Radio (Part 1) 

2. Take the lAP test. 
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PERFORMANCE ACTIVITY: Crystal Diode Rectifiers 

OBJECTIVE : 

Determine the effect a crystal rectifier has on an applied DC voltage, 
EVALUATION PROCEDURE : 

Successf illy coinpiGte at least 80% of the items on a multiple-choice test about 
this LAP. 

RESOURCES : 

Basic Radio , Part 1, Heath Company. 
Heath Kit, EK - 2A. 

Volt-ohm meter. 

2 ' Ih volt cells. 

PROCEDURE : 

1. Read pages 17-20 in Basic Radio , (Part 1) . 

2. Perform the experiments following the procedures found on pages 17-19. 

3. Answer questions on page 20, on another sheet of paper. 

4. Check ansv/ers vith cinswor key nn peiqe 84. 

5. Take the LAP test. 
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PERFORMANCE ACTIVITY: Derector Circuits 

OBJECTIVE : 

Identify terms commonly used to describe detector circuitry in a radio receiver. 
EVALUATION PROCEDURE : 

Successfully complete at least 80 of the items on a multiple-choice test about 
this LAP. 

RESOURCE : 

Basic Radio , Part 1, Heath Company. 
PROCEDURE : 

1. Read pages 21 and 22 in Basic Radi o (Part 1). 

2. Take the LAP test. 
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PERFORMANCE ACTIVITY: Building a Radio Signal Detec tor 

OBJECTIVE : 

Given parts, equipment and supplies, assemble a radio signal detector according 
to the manufacturer's specifications and following procedures described in the 
text Basic Radio , Part 1. 

EVALUATION PROCEDUKI^ : 

Assembly is evaluated at 

Successfully complete at 
this LAP. 

RESOURCES : 

Basic Radio y Part 1, Heath Company. 
Heath Kit EK- 2A- 

Hand tools, 
faoldering iron. 
.Soldering tools . 

PROCEDUR E: 

1. Read abouL How to Build a Radio Signal Detector" beginning on y^ge 23 

B asic R a dio , Part 1. 

2. Assemble the radio signal detector using procedures described on pages 
23-26. 

KEY POINT: Use a heat sink when soldering the crystal diode. 

3. On a separate sheet of paper, answer the questions on page 27. 

4. Check answers with answer key on page 84. 

5. Take the LA.P test, 
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PERFORMANCE ACTSViTY: Tuned Circuits 

OBJECTIVE : 

Identify terms commonly used in the industry to describe tuned circuits and the 
various components contained therein. 

EVALUATION PR OCEDURE : 

Successfully complete at least 80^ of the items on a multiple-choice test about 
this LAP. 

RESOURCES : 

Basic Radio , Part 1, Heath Company. 
PROCEDURE : 

1. Read pages 28-34 in Basic Radio (Part 1). 

2. Take the LAP test. 
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OBJECTIVE : 

Given parts, equi^.ment and supplies, assemble a tuned circuit according to 
the manufacturer's specifications and following procedures described in the 
text Basic Radio , Part 1. 

EVALUATION PROCEDUPJ^ : 

Assembly is evaluated at the end of this unit. 

Successfully complete at least 80% of the items on a multiple-choice test 
abou t th i s LAP • 

RESOURCES : 

Basic Radio , Part 1, Heath Company. 
Heath Kit EK - 2A. 

Hand tools. 
Soldering iron. 
Soldering izools. 

PROCEDURE : 

1. Read pages 34-39 in Bas ic Rad.LO (Part 1) . 

2. Build a tuned circuic following the stages on pag^s 36-37. 

3. Answer questions on page 39. 

4. Check answers with the answer key on page B5. 

5. Take the LAP test 
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LAP TEST ANSWER KEY: BUILDING A TUNED CIRCUIT FOR RADIO SIGNALS 
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PERFORMAfSJCE ACTIVITY: Vacuuin Tube Diode s 

OBJECTIVE ; 

Identify terms used to describe the functions and operations of vacuum tube 
diodes contained in radio receivers • 

EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test 
about this LAP- 

RESOURCES : 

Basic Radio , Part 1, Heath Company. 
PROCEDURE : 

1- Read pages 40-42 in Basic Radio (Part 1) , 
2. Take the L.\P test. 



Principal Author (s): P. Schuster 
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Date: 

PERFORMANCE ACTIVITY: Eu Hdina a Vacuum TubP .g-ion^i n^^^r^^or- 



OBJECTIVE : 

Given parts, equipment, and supplies, assemble a vacuum tube signal detector 
accordincj to the manufacturer's specifications described in the text BasicRaflio, 
Part I. 

EVALUATION PROCEDURE : 

Assembly is evaluated at the end of this unit. 

Successfully complete at least 80% of the items on a multiple-choice test about 
this LAP. 



lOESOURCES : 

Basic Radio , Part 1, Heath Company. 
Heath Kit EK - 2A. 

Hand tools. 
Soldering iron. 
Soldering tools . 
Volt-ohm meter. 



PROCEDURE ; 

1. Read "How to B\aild a Vacuum Tube Signal Detector" beginning on page 43 in 
Basic Radio (Part 1) . 

2- Build the Signal Detector following steps on pages 46-5^^. 

3- Answer questions on page 51. 

4- Check answers witti the answer key on page 85. 
5. Take the LAP test. 
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LAP TEST ANSWER KEY: BUILDING A VACUUM TUBE SIGNAL DETECTOR 
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4. A 

5. A 

6. C 

7. B 

8. D 

9. C 
10. C 
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1. Wha; section of a radio receiver immeHlately follofws the R.F. sertion? 

a. audio frequency seiction 

b. detector section 

c. tuner 

d. antenna 

2- In a radio receiver, in order to detect a signal it has to be: 

a. tuneable . 

b. audio frequency. 

c. raodu'^ated. 

d. rectified. 



3. What section in an A.M. radio receiver follows the detector circuit? 

a. A.F. section 

b . speaker 

c. R.F, section 

d. I,F. section 

4. k'hat is one of the two functions that the R.F. section of a radio performs? 

a. modulatoG it 

b. detects it 

c. seXecLs one olgnal 

converts ±'C to an audio signal 

5. I'he broadcast signal^ when it reaches the detector, is exactly the same 
except it is th'^i only signal and: 

a. modulated. 

b. demodulated. 

c. detected . 

d. amplified. 
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When making a backward OHM meter reading of a germanluni diode, which 
end does your positive lead of n.jter connect to? 

a. bandea end 

b. both ends at once 

c. the banded end with a low resistance reading 

d. clear end 

A.C. currenr. that has been rectified in a radio chassis becomes ^at the 

output of your rectifier. 

a. R. Ft signal 

b. D.G. 

c. pulsating A.C. 

d. pulsating D.C. 

VThat is your '.neter reading from the following schernatlc? 

a. 4.5V 

b. -4,5V 

c. 12V 

d. OV 




Why is it in a crystal diode, cuT'rent will flow in only one direction? 

a. hf^[^ front rer^scance 
h . high back rests tance 

c. high resistance hot A ways 

d. low resistance both vays 

What did they call a gerwanium diode back when radio was first started? 

a. rectifier. 

b . cat whisker. 

c. transistor. 

d. a capacitor. 
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12. 



13. 



14. 



15. 
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A good substitute for a diode when used in a detector circuit of a radio 
receiver is : 

a. volume control. 

b. a coil. 

c* transistor* 
d. a capacitor. 

Two functions involved in the detection o.^ a R.F. signal in an A.M. radio 
chassis are rectification and: 

a. filtering. 

b. modulation. 

c. pulsating, 

d. ampli El cation. 

WTiat device would you use to extort the audio signal from a iiK>dulated 
broadcast signal? 

u. ampjTfier 

b, crystal diode 

c, tuner 

d, modulator 

Audio detection in ^ superheterodyne radio rece.ver occurs where in a radio? 

a. preceding the I^F* /.MP 

b. antena."H circuit 

c. precading uhe audio amplifier 

d. following the audio AMP 

Which signal constitutes a R.F. modulated signal after it comes through the 
R.F. AMP in a radio receiver? 
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16. Does the polarity of a diode have any affect on the detection pre :ess in an 
A.M. radio chassis? 

a. yes 

b. only the signal polarity 

c. no 

d. only the voltage polarity 

17^ The input to your ludio detector in an A.M. radio chassis comes from 
what section? 

a. R.F. AMP 

b. tuner 

c. &VC section 

d. A.F. section 

18. Which of the following will vibrate, if properly sized cjnd shaped and 
niaced within an audio signal or a small voltage. 

a. crystals 

b. speaker 

c. capacitors 

d. diodes 

19. What is the element that changes electrical vibration into 
Ecechaaical vibration. 

a. modulator 

b . crys *:a^ 
c* capacitor 
d. clicde 

20* An earplione or loudspeaker in a detector responds only to the changes in: 

a. tontt. 

ib. temperature. 

c. amplitude, 
.d . s i ze . 
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21. In a variable capacitor, usually the ones used in a radio receiver, what is 
tised as an insulator between the rotar plates and stator plates? 

a. paper 

b . elec troly tes 

c. air 

d. foil 

22. Will current flow through a capacitor? 

a. no 

b. yes, at resonant frequency 

c. no, it is a closed circuit 

d. yes 

23. A charge on a capacitor will stay indefinitely until what is placed across 
its plate. 

a. battery 

b. another 

c. power source 

d. circuit 

24. 1000 microfarads are equal to how many farads? 

a. .000,001 farads 

b. 1,000,000 farads 

c. .001 farads 

d. .000,000,001 farads 

25. l-JhsLt is the unit of capacitance? 

a. ^ 

b. farads 

c. watts 

d. ohms 

77.03.02.06. 



26. Capacity between the antenna and earth, that might disturb tuned circuit 

action, minimized by connGctlng y/hich of the following in series with antenna, 

a . res I h tor 

b. doLcL'tor coil 
c - LnducLor 

d . ca[) at' i t o r 
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27. To tune a circuit, you change the vaiue of: 

a. resistance. 

b. frequency. 
c» resistance, 
d. capacitance. 

28. VThen the variable capacitor plates, in a tuned circuit, are all the way 
unmeshed, the resonant: frequency is : 

n. lower. 

b. higher. 

c. falls to zero. 

d* remains tlie same. 

29. What frequency characteristic of a coil that influences a kick^back action in 
capacitor lised in the circuit. 

a. oscillating 

b. resonant 

c. reactance 

d. synchronized 

30* The electrical characteristic of a coil that influences a kick-back action in 
a tuned radio circuit is called: 

a. reluctance. 

b. reactance. 

c. resistance. 

d. inductance. 

77.03.02. C7. 



31. WTiat is the proper name of the device in a vacuum tube diode that raises 
the temperature inside? 

a. plate 

b. cylinder oven 

c. filament 

d. cathode 

32. When the voltage in the cathode of a tube diode becomes highly positive 
and the plate becomes highly negative, the tube: 

a. ioni'/es. 

b. conducts. 

c. shorts. 

d. opens. 
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33. When you heat a cathode of a diode tube, or any other tube, what do you call 
the electron drift between the cathode and plate? 

a. emission 

b- ionizing 

c. vacuum charge 

d. space charge 

34. What is the best way to check a diode tube when it is out of circuit? 

a. tube checker 

b. you can't, you check it in the circuit 

c. ohm meter 
d* voltmeter 

35. Whv must there be a vacuum in&lde a tube when used as a diode in a radio 
re reiver? 

a. to keep the plate cold 

b. to keep the filament from burning up 

c. to keep the cathode hot 

d. to reduce the secondary emission 

77,03. )2. 08. 



36. The element of spiral wires positioned between the cathode and the plate in 
A vacuum tube is called the: 

a. pentode. 

b. tetrode. 

c. heater. 

d. e--.. . 

37. What is a common mistake person will make wIilmi soldering: a comiTOuent? 

a. not enough solder 

b. too much !ieat 

c. crimping wire 

d. too much solder 

38. What do you call a receiving vacuum tube that contains three elements? 

a. triode 

b . diode 

c. pentode 

d. duo-di-Ode 
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39. The following pictorial schematic is from which kind of tube? 

a. triode 

b . pentode 

c. duo-diode 

d. diode 




^0. What part of the tube socket is grounded by being in contract with one 
o f tne t ub e b o eke t a c r ewe , 

a. filament 

b. socket 

c. center shield 

d. pin 
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UNIT POST TEST ANSWER KEY: 
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CRYST/J. DETECTORS 



LAP 



Oi 



B 

D 

A 

c 

D 



02 



6. 
7. 
8. 
9. 

10. 



D 
D 
A 
B 
B 



03 



11. 
12. 
13. 
14. 
15. 



C 
A 
B 
C 
A 



04 16. 
17. 
18. 
19. 
20. 



A 
B 
A 
B 
C 



05 



21. 
22. 
23. 
24. 



C 
A 

D 
C 
B 



06 



26. 
71 . 
28. 
29. 
30. 



D 
A 
B 
D 



07 



31. 
32. 
33. 
34. 
35. 



C 
D 
A 
A 
B 



08 



36. 
37. 
38. 
39, 
40. 



D 

B 
A 
D 
C 
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Family Pay Number: 



UNIT PERFORMANCE TEST: CRYSTAL DETECTORS 



Sex: M F (Circle 1) 



OBJECTIVE : 

Given psr-ts (Heathkit ER-2A) , equipment and supplies, assemble a vacuum tube signal 
detector according to the ni-jnutacturer ' s specifications described in the text Basic 
Radio , Port 1, page 2 1-50. 



The student will be given components and tools to assemble a radio signal detector. 
ASSIGNMENT: 



CONDITIONS : 

The student will be tested in an envi ronijent similar to that of a radio-TV repair shop. 
He will be supplied with the same tools and materials normally available to radio-TV 
service persons. H- may receive no assistance from the instructor or from students. 

RESOURCE S: 

Basic Radio, Part 1 , Heathkit Co., 1961. 
Heathkit, Model EK-2A. Heath Co., 19rii, 

Soldering iron, needle nose pliers, nut driver set, screw drivers, slip joint pliers. 



TASK: 
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Student: 



Fife Cods: 



77.03 02.0O.A1-5 




Date: 



Date Published: 



U_-lU-74 



Family Pay Number: 



Sex: M f- (Circle 1) 



PERFORMANCE CHECKLIST; 



OVERALL PERFORMANCE Satisfactory 



Unsatisfactory 



Viet 



CRITERION 
t Not Met 



O bjective 1 : 

1 . Proper solder techniques. 



Criterion: Basic Radio, Part i pageVMl. 



2. Proper placement of components. 



Criterion: Basic Radio, Part 1, page 48. 



3. Proper v;iring installed. 



Criterion: Basic Radio, Part 1, page 48. 



4. 'ubes ano \^"np light when voltage is applied. 



C.-iterion: Basic Radio, P^rt 1, page 49. 



5. Successful completion of the circuit evaluation. 



Criterion: Basic Radio, Pdrl i , page 49. 



6. Follows safety procedures. 



Criterion: Basic Radio, Part 1, f^age 49. 



7. Temporary type lap joints usecJ wher^ cipplicaL>ie . 



Criterion: Basic Radio, Part 1, page 47. 
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Page 3 77. 03, 02. 00. Al-5 
(Checklist continued) 

CRITERION 
Met Not Mtfr^t 


8 Test completed in allotted time. 






Criterion: Doesn't exceed 5 hours. 




- 


Student must meet criterion of five lirie items to obtair an over- 







dn bcure bdiiSidCvory, 
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2. 



4. 



5. 



LAP TEST: FUNCTIONS CF RADIO RECEIVERS 
What is anotlier name for a detector section of an A.M. radio receiver? 

a. amplifier 

b. demodulator 

c. tuneable detector 

d. modulator 

The broadcast signal, when it reaches the detector, is exactly the same except 
it is the only signal and: 

a. detected. 

b. amplified. 

c. modulated. 

d. demodulated. 

Why won't a modulated signal being sent as a broadcast signal operate a speaker? 

a. has to be a R,F. signal to operate a speaker 

b. needs an antenna 

c. has to be amplified 

d. has to be demodulated 

In a radio receiver, in order to detect a signal it has to be: 

a. tuneable- 

b. rectified. 

c. modulated. 

d. audio f i-.-auency . 

Wljat do you call the furictioi. lm a radio ;v;hen it transf orris raod*-lated radio 
frequency signal into auaio signal? 

a- to amplify 

b. to detect 

c. to modulate 

d. to demodulate 
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6. 



What kind of signal ir. a radio operates a speaker or earphone? 



a. 



a modulated signal 



b. I.F. signal 

c. audio 

d. radio frequency 

7. \vhat kind of operation muiSt be performed on the inconiing signal if it is to 
be restored to its original audio form? 

a. decoding 

b. amplified 

c. modulated 

d. tuned 

3. What section of a racilo receiver inrmediately follows the R.F. Amp. section? 

a. detector section 

b. tuner 

c. audio frequency section 

d. antenna 

9. The R.F. section of a radio receiver does which of the following to the signal? 

a. amplifies it 

^' modulates it 
c. converts it 

demodulates it 

10. A radio detector cii^cuit has a R.F. input signal, with an output of: 

a. modulated signal. 

b. A-V.C. Bignal. 

c. tuneable ^\F. signal. 

d. 'ii- frequency. 
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LPS TEST: CRYSTAL DIODE RECTIflERS 



If you arc- reading the resistance of germanium diode, and you are making 
a "f onward" resistance check, which end cf the diode is your positive lead 
from your ohm meter placed on? 



a. handed end* on the laigh rests tanca s?.de of the ohm meter 

b. banded end 

c. non-banded end 

d- both meter leads on both ends 
2, Which one of the following illustrations is correct? ^ ^ — 



a. 



c. 



C- 



3* You are using an ohm meter to measure the resistance of a diode and your read- 
ing is I5OK5 which way are you reading? 



a. front to front 

b. backward 

c. forward 

d. back to back 



You are using an ohm meter to check the resistance of germanium diode and you 
have a reading f 200 ohms. Which way are you reading? 



back to back 

b . forward 

c. front to front 

d. backward 



5. A,C. current that has been rectified in a radio chassis becomes what at the 
output of your rectifier. 



a. R.F. signal 

b. pulsating D.C. 

c. D.C. 

d. pulsating A-C. 
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6. Of the following symbols j vvhich one is used in a schematic for a germanium 
diode: — ~ 



ill 



L y ^ 



What ia your ine'^er i-eading from the follOTii^g schematic? 



a. L2V 

b. -4.5V 

c. 4.5V 

d. OV 



E =4.S 



t 



8. A crystal diode is considered a one-vay device. One way it is a ^•;ood con- 
ductor, the other way it isn't. This is also true when referring to: 

a. power. 

b. sound. 

c. heat. 

d. voltage. 

Q. Is there any voltage drop across a i;igna^ dicde? 

a. yes » it is KAl x peds value 

b . no 

c. yes 

d. no, unless yov* use pure D.C. 

10. Wha: dJ.d they c.:ll a germanium diode back when radio was .irst started? 

crysta], 
b. cat whisker 
c- rectifier 
d. pDwer tube 
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LAP TEST: DETECTOR CIRCUITS 



1. Which of the following diagrams represents a rectified signal in a radio re- 
ceiver? ^^^M ^ 

a . 



c, 
d. 




2. The effect of the speaker slurring from one R,F, peak to another is called: 



a, modulation. 

b, sine-wave. 

c. distortion. 

d. filtering. 

3. What device would you use to extort the audio signal from a modulated broad- 
cast signal? 



a. tuner 

b. crystal diode 

c. modulator 

d. amplifier 

4. Which signal in an A.M. radio receiver causes your speaker to operate? 

£. tu-^'-^d -'-quency 

b. d^al.: 1 j.tiqu?pcy 

c. rectified 

d . radi o f req uency 

5^ What helps complete the transformation from modulated R.F. signal to an 

audio frequency by eliminating any R.F. sigiial in the ^letector circuit. 

a . amp 1 i f 1 ca tion 

b. dete.cc ion 

c. de mo d u 1 a t i o n 

d. filtering 
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6. The main step in extract Lag the audio sigucU from a modulated broadcast 
signal is Co: 

a. amplify It. 

b. modulate it. 

c. tune it. 

d. rectify it. 



1. 



10. 
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When you use a radio amplifier in a radio chassis, what can you use for a filtei 
to screen out R.F. spikes? 

a. law-pan filter 
b . R. C . Fxetwork 
c. R.L. network 
d , P . T. network 

What would be. ar.other term for che amount of modulation signal which is being 
received in an A.M. radio? ^ 

a. frequency 

b. amplitude 

c. amplified 

d. swells 

Two functions involved in the detection of a R.F. signal in an A.M. radio 
chassis are rectification and: 

a. filtering- 

b. pulsating. 

c. modulation. 

d. amplification. 

If a diode is us&d for detection in a radio receiver, it is most likely to be: 

a . ?:;e rr: -.iin . 

b. Nl:^\. 

c. PNP. 

d. silicon. 
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l^PTEST: BUILDING A RADIO SIGNAL DETECTOR 



1 . What is the problem with this detector circuit? 



a. shouldn't be grounded 

b. diode in backwards 

c. no power supply 
d . ant is wrong 

2. The mcsL common device used for a detector is: 

a. diode. 

b. amplifier. 

c. capacitor. 

d. transistor. 

3. Rectification is a term used to indicate that an alternating voltage passes 
through some devices that allow only one-half of the alternating cycle to flow. 
Rectification may be used to indicate what happens in detection : »t where is 
most often used? 

a. I-F. amplifier circuit 

b. power supply circuit 

c . audio circuit 

d. antenna input circuit 

4. The inpul: to your detector in an A.M. radio chassis comes from what section? 

a . AT-, sectior " 

b. Ave section 

c. cuner 

d . I . F . amp 

5. What is the vaiue of fj resistor if it has a color code of red, red, red, gold? 




a. 2 200 5% 

b. 3 30 5% 

c. 2.2 10". 

d. 2 20 5" 
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6. What is the element that changes electrical vibration into mechan- 
ical vibration . 

a. tube 

b. modulator 

c. crystal 

d. capacitor 

7. Does the polarity of a diode have any effect on the detection process in an A.M . 
radio chassis? 

a. only the voltage polarity 

b . yes 

c . no 

d. only the signal polarity 

8. What in the voice coii of a speaker or earphone is placed in so it will move back 
and forth? 

a. permanent magnet 

b. A.F. signal 

c. cabinet 

d. crystal 

9. How many radio stations should you get here on a simple detection circuit? 

a. 2 

b. 1 

c. 3 

d. " 

10. the construction of your signcil zietectcr, if your radio is real wealv, will 
lengthening of your antenna help or reversing the diode? 

a. changing the diode 

t>- lengthening the antenna 

c. neither one 

d, both of them will help 
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LAP TEST: TUNED CIRCUITS 



1 . What is the inductance of a coi! measured in? 

a. ohms 

b. henrys 

c. reluctance 

d. ir^ductive reactance 

2. What is the unit of capacitor? 

a. farads 

b. henrys 

c. ohms 

d. watts 

3. What is the term used in a radio receiver when it is referred to as tuned circuit? 

a. selectivity 

b. resonant 

c. I . F . rejection 

d. proper frequency 

i|. 1000 mfcrofarads is equal to how many farads? 

a. .001 farads 

b. .OOO,00O,r^'V, farads 

c. : OOn .oor ads 

d. . Ouo , 00 ! farjjds 

5. in a variable caf^acitor, usually Iho or^es used in a r^iJio receiver, what is used 
as an insulator? 

a. electrolytes 

b . air 

c. foil 

d. paper 
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5. Will current flow through a capacitor? 

a. yes, at resonant frequency 

b. no, it is ar^ open circuit 

c . yes 

d . no 

7. When a length of wire is spiralled into a series of circular loops or turns it is 
referred to as a: 

a. spiral circuit transformer. 

b. coil, 
c . RL ci rcu it 
d. transformer 

8. This symbol stands for a: 

a. variable resistor. 

b. capacitor. 

c. transistor, 
d . variable capacitor 

9. A charge on a capacitor will stay ir^definitely until which of the following is placed 
across its plate. 

a. battery 

b. power source 

c. another condensor 
d- circuit 

10. The m^^. :-.i:,rs ;p determrr..in c: capacitor's size are the distance between the 
folate and the: 

a . area of the plate . 

b. size of the charge, 

c . size of th? capacitor . 

d. the size of the inductor. 
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LAP TEST; BUILDING A TUNED CIRCUIT FOR RADIO 
SIGNALS 



2. 



1 . What is the value of measuremeint in a coil measured in a tuned circuit? 

a . henrys 

b. ohms 

c. farads 

d. inductance 

Capacity between the antenna and earth, thai mighl disturb tuned circuit 
action, is minimized by connecting which of the following in series with an antenna. 

a. resistor 

b. capacitor 
c . detector coi I 
d. inductor 

The electrical characteristic of a coil that influences a kick-back action in a 
tuned circuit is called: 



a . 
b. 
c . 
d. 



ir^ductance , 
relucta nee . 
resistance . 
reactance . 



^, VVh:it vvindino used in a tuned circuit on the recjenerative detector coil for 
keepr-^' : f osciilator ri.;ir'ncj? 



a 

b . 

c . 
d. 



secondary v/i ndi ng 
primary winding 

tickler through primary winding 
tickler windl ng 



5. When the kick-back of a capacitor is combined properly with the k'ck-back 
of a coi L you have what kind of action , 

a. physical resonance 

b. pulse frequency 

c. osciilaling 

d. synchronized 
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6. 



Which frequency of a tuned circuit depends on the value of the coil and 
capacitor used in thecirxuit. 



a. synchronized 

b. resonant 

c. reactance 

d. oscillating 



Which plates are insulated from the capacitor frame, but have an electrical 
connection to ground in a radio tuned circuit. 



a. rotar 

b. resonant 

c. stator 

d. coit 

8. To tune a circuit, you change the value of: 

a. frequency. 

b. resonant. 

c. capacitance. 

d. resistance. 

9. The following symbol represents n: 

a. potuntometer . 

b . var iabiG co; I . 

c . variable capacitor 
ci- variable rc^sistor. 

10. If eith-' ^ut :-oi! capc)cil.>^ is made Uirgcr, the resonant frequency of the circuit: 




a. decreases - 

b. stays the same, 
c- increases. 

d - goes to zero . 
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LAP TEST: VACUUM TUBE DIODES 



1. With respect to each other, what is the polarity of the cathode and the plate used 
as a rectifier in a receiver? 

a. cathode negative, plate positive 

b. both plate and cathode are negative 

c. plate negative, cathode positive 

d. both plate and cathode are positive 

2. A vacuum tube used as a rectifier in an A.M. rad'o chassis can also be called 
what kind of current device. 

a . high resistance 

b. one-way 

c . low 

d. high 

3. Why must a cathode of a receiving tube diode be heated to operate? 

a . to heat the plate 

b. to lower the resistance 
c . to emit electrons 

d. to raise the resistance 

^. When using a schematic, the heater circuit might be left out of the symbol for 
a tube in a ra^iio receiver. Why? 

a . sirnpi ic:ty 

b. the publisher tfninks il is unnecessary 

c . too crowed 

d. the heater is Dutside of the tutje iiiiywny 

5. When the voUage in the cssthocle cif n dir^cie l>ec(Mnes highly positive and the 

plate becomes highly rieyative, the tube. 

a. conducts. 

b. opens, 
c . ionizes . 
d. shoris. 
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6. When you heat a cathode of a diode tube, or any other tube, what do you call 
the electron drift between the cathode and plate? 

a . space charge 

b. emission 

c. ionizing 

d. vacuum charge 

7. What are the two elements that you will find in a diode type tube to make it 
function? 

a. plate and cathode 

b . ion gas and plate 
c . grid and filament 

d. mercury gas and cathode 

8. What is the best way to check a diode tube when it is out of circuit? 

a . tube checker 

b. you can't, you need it in the circuit 

c. voltmeter 
d . ohm meter 

9. Does the filament of a vacuum tube have any relation to how much current will 
conduct in a tube? 

a. only if it is connected to the cathode 

b. yes, if it is aiso heating the plate 

c. yes, it regulates how much temperature is put on the cathode 

d . no 

10. What is a principle advantage of ;^ crystal diode used as a rectifier compared to 
a tube for the same purpose? 

a . no filaments 

b. higher peak to peak voltage 

c . higher heat 

d. higher peak inverse voltage 
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LAP TEST: BUILDING A VACUUM TUBE SIGNAL DETECTOR 



1 . When wiring tube socket pins to the grounded center shield, what kind of wire 
do you use? 

a. copper insulated 

b. grounding strap 

c. bare 

d. insuiated 

2. When you connect the grid of a triode to the plate of the same tube, the tube acts 
! ike a: 

a * no change. 

b. diode. 

c. duo-triode. 

d. duo-diode. 

3. Where would you get your 6.3 vac co power your filaments in your triode tube? 

a . diode tube 

b. power transformer 

c . on-off switch 

d . rectifier 

a. What is a common rriistake a person will make when soldering a component? 

a . roc v!'' ! ^ neat 

b. too much solder 

c. not enough solder 
d , crimping wi^e 

5. What condition must be met in addition to leaving a vacuuin ■_.efore electrons 
from a battery can flow Ihroi.jgh ;j cliorie vciciium tLibe? 

a. heatirg the cathode 

b . adding a grid 

c, applyine;: grid voltage 

d. g(jtlir^g a batiory with a \^\c]\\ pc^wm* oul[)iit 
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The pins of a tube are numbered from 1 to 9 in which direction, starting at 
the wide space on the tube base. 

a . counterclockvv^ise 

b. straight up and down 

c. clockwise 

d. diagonal 

What happens when you apply too much heat to components when soldering? 

a. you ruin heat sinks 

b . you ruin them 

C- you reduce their tolerance 

d. you get solder on everything 

7he element of spiral wires positioned between the cathode and the plate in a 
vacuum tube is called the: 

a. pentode. 

b. heater. 

c. tetrode, 
d . grid . 

What do you call a receiving vacuum tube that contains three elements? 

a. pentode. 

b. diode, 

c. triode. 

d . duo-diode . 

The folW; ^'.'jCj pictorial r>chematic is for which kind of tube? 

a. triode 

b. pentode 

c. diode 
d . duo-diode 
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UNIT: PJiXiKNI-RATIVfi: RF.CKIVL^PS 
RATIONALE : 

Anotlior radio receivt-r section is a detector-amplifier. Understanding how 
v:'ir:..:its amplify and i\elect are iiecossary to tabl i .'=;h ing alignment and 
troubleshooting procedures for ''ri'-.jnt eud" :':^;;c ; ions . 

P RFM EQT JISITES : 

Unit: 77.03.02 Cry s t a 1 to c to r s 
OBJECTIVE : 

Given a basic radio text/workbook, necessary tools and eqiil})ment, identify what a 
vacuum r.ube can do, how feedback is used for extra am[il if ica ti on , and build a 
vacuuin cube amplifier, a denector ainplifior, and a regenerative detec tor-ampl ir ier • 

FLESOuRCES : 



1' r- i Ml cni Matt'r i a 1 
I > i \ >intjn t 

Basvc K-uiio Kit, Iloaihr'.il. Ncuk^ i i-:!'-..', Hl'.: t" tik i t C'oin;u:iy, lU.'nton, IKirbor, Michic^an. 
Ij^jso 1 di -j" i i\g I r(^r j . 
Si/ 1 d-n i nq i r'o:. . 

Seirvic-- -lastor • ;0 equiva io:il. , ::celito SNi 1 1 , Jonson Tc^ols and 

Al loys , 411' . : ri ' tr^ i: t , ' : ; , Ar i 3ona . 

Vol oi:in ^er . 
S c 1 d e r i ncj I'oo Is;. 

GF:NERAb ir^STRUCT i '">N^: : 



You have b^.-Kni [u <'S ■. * r i : > : r., Liv; Liiird u;i.lt. ..'l V\.:.:\ < :^ ;iir . Ttit' cictlvities thiit- 
you pcrfcirrn will ■[ .liud ova' at a * iiin'. A l.A 1 v/ i 1 I q i yc^n dir<'cl ions for 

I •< 1 : ■ i '. .1 t i V i • y . !\ L.* .1 1 i til" {.A'- . j ! , d 1 i d b jv; ! 1 1 • ■ [ « r ( >< ' > ^d 1 1 m ■ . i nd d i r ( » t ■ t i t m i ^ t j i v t m i . 



Prifir.fp.il Authoris): 



Pruurain. [nc 

=4 i_ 
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GENERAL INSTRUCTIONS COMT . : 

After compietinq each LAP, you are t:o t.ake the LAP test, score it, and find 

out the reason for any miii^sGd items before beginning the next assigned LAP - 

When you finish the perforTnance activities for the unit, you will be given 

a unit test as stated in the '^Evaluation Procedures'^ for post testing. After 

successful completion of the unit test, the next assigned unit for the course 
is begun. 



PERFORMA.NCE ACTIVITIES: 



.01 Vacuum Tube Triodes 

.02 Building a Vacuum Tube Amplifier 

. 03 Detector- Amplifier 

.04 Building a Detector-Amplifier 

-05 Regenerative Feedback 

.06 Building a Regenerative Detector-Amplifier 
EVALUATION PROCEDURE: 



When pretesting : 

1, The student Ivik*.-.'*. thcj unit mu 1 t i p 1 e- ciio 'i prt^test. 

2. .Successful compN-rion i :s out :> i tt>ms for f.vu-li LAP p.irt nl 
trie pre tost. 

J- The student Mu?n lakes a unif performance t c*st if" the unit 

prt>t»^st was sucrcessful ly cc;mpleted. 
4. .^at isfa^'tory c:cMnp l.t: t i on ol the p(nformance t:(-U is inoel mu| tlu 

criteria listed oa the per f ormar.ce tost. 

When post testing: 

1. Tl;^ sr.\id.^rv 'cakes a multiple-choice unit post test and a unit 
per f'.^L ii.ai..-o nei;". 

2. Successful unit completion 1^ .;ioe*:ing t.he listed criteria for 
the performance test: , 



FOLLO W-TH R OUG H : 

If you have no questions about this cjaide, vdu may hegiii with the firs 
assigru I LAP. 
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UNIT PRETEST: REGENERATIVE RECEIVERS 



77.03,03.01 , 



1 . In the operation of a vacuum tube, in respect to the plate, the cathode is highly: 

a. cold. 

b. negative. 

c. positive, 
d . grid . 

2. Can the grid of a triode vacuum tube completely block the flow of electrons be- 
tween the cathode and plate? 

a . no 

b. only if the grid acts like a screen grid 

c. only if it is positive potenti':il 

d. yes 

3. In a triode tube, tlie grid that acts like a "witch, is properly called a: 

a , cathode grid . 

b. control grid . 

c. suppressor grid. 

d. pentogrid. 

4. VVhvn n grid o^' triode lube is hifjhly negative:, il acts like what in the circuit. 

^ . shor t 

I) . irnpLHiarict^ 

c. (3pen 

d. tubular r eactcinco 

5. If the grid on a triode vacuum tube is connected to which of the following, it will act 
to assist the plate in attracting electrons acros ,.ie tube. 

a. positive voltage 

b. ground 

c. negative voltage 

d . plate ioad 
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6, What is the termination ci repairman might use in r-ipairing a tube type re- 
ceiver pertaining to the supply voltage.^ 

a. rectifier 

b. battery 

c . power tube 

d. B-^ 

7. In a triode tube, if a ^\ vo!t change on the grid causes a 45v change of the plate 
current, which characteristic of the tube. 



a. impedance match 

b . power factor 

c. amplification factor 

d . true power 

8. Another wording for self-bias in a triode aiiipiifier tube is makiruj the cat 
what with respect to the grind. 

a. hotter 

b. conductive 

c. positive 

d. negative 

9. What is another term a repairman will use for a power supply pertaining 
receiver ? 



a. supplier 
b- AC suroiy 

c. Lu..ji^/ eiiminater 

d . power tube 

10. What do you call the method of biasing when you place the cathode above the 
ground with a resistor? 



a . plate bi as 

b. mutual bias 

c. self-bias 

d. bias bupply rtisistor 
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When half of your signal Fiqs been olirninntGcJ by ci triocie, take for various 
reasons, the signal has become: 

a. amplified. 

b. predominant. 

c. distorted. 

d . rectified . 

2. Even though the signal applied to a vacuum tube amplifier swings plus and 
minus, the grid remains because of the supply voltage. 



a. positive 
b . open ci rcuil 
c , plus and minus 
negative 

3. When the grid of a triode tube swings positive, what iuippens in the circuit? 

a. plate current will burn up the load resistor 

b. grid current flows 

c. plate current flows 

d. power supply load resistor will get extremely hot 

When you lose grici bias voltage on a triode amplifier tube or when it swings 
positive a very ^charge will occur across the plate load resistor. 

a, positive 
h . srna i I 

d. 

!"), What is the print ifjir aclvanliUji^ usini) lubr ovtM^ diocJi^ or a cJi^ttu'.tor in 

a . mure efficient 

b . c)fnplificatinr^v 

c. rise wave amplificalion 
d - no distortion 
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16. What grid condition is Iho bias in a conventional triode amplifier designed to 
prevent? 

a. the grid becoming positive 

b. the grid becoming negative 

c. equal signal input 

d. lowering of the plate power 

17- What does a repairman call a tube used in electronics that has many uses? 

a. compaction 

b. triode 

c . diode 

d , cluo-triode 

18. How much negative bias would be desirable in an amplifier designed to handle 
a signal that swings 2 volts negative and positive 2 volts? 

a. at least positive 4v 

b- at least positive 2v 

c . at least -2v 

d . at least -4v 

19. What tube does the : uUowing symbol represent? 



a. pentode 

b. diode 

c . duo-diode 
d . triode 

20. What :...L.e does ti-.is symbol bl.^nd for? 

a. diode 

b . duo-diode 

c. triode 
d . pentode 
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21 . The coil used in a R.F. filtct^ in a R.F. amplifier can be called by another 
term, which is: 

a. choke. 

b . transformer . 
c . signa I fi Iter . 
d. inductor. 

22. What is the technique of increasing the amplification of a circuit by routing it to 
r*eamplify signals? 

a . regeneratiori 

b. resonance 

c. filtering 

d. induction 

23. Feedback in a P. A. system is an oxcoilant example of: 

a. oscillation. 

b. regeneration. 

c. induction. 

d . ampi ificat ion . 

24. What kind of electronic device can be used for feedback in an amplifier of a 
radio? 

a . tube 

b minature trcuisformer 
c. power I ra. .^former 

d , ^ i'^^ 

25. What other (Jrvic:i^ l)t!si(ic^s a kM*dL)a(i<; cotUroi may bo instalUnl in a rogonerati vi; 
lc(»dback systtMii in a R.!". ainplilieM' to improve: ils op(}rali()ti ? 

a. tuneable anlcrma 

h . tuned capaci tur" 

c. R.F . fitter 

d . f i Iter capacitor 
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26. In the diagram, which winding is trie secondary windifig^ 



a. 4 

b. 2 
c . 3 
d . 1 



27. When using a potentionator in an electronic receiver, what wii! happen to the resista 
as you turn it clockwise. 

. decrease 
b . 1 ncrease 
c - remain the same 
d . go to zero 

28. In the figure . what is the proper name for coil v\/inding labeled 3? 



a. load 

b. secondary 

c. primary 
d . tickler 



29- In the diagram for item 28, what is the name of coil 1? 

a . load 

b. secondary 

c . shunt 

d. primary 

30. in the diagram for item 26, wliich winding is the primary winding? 

a. 4 

b. 1 

c. 2 

d. 3 
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UNIT PRETEST ANSWER KEY: REGENERATIVE RECEIVERS 



LAP 

01 1 . B 

2. D 

3. B 

^. C 

5. A 

02 5. D 
7 C 

8. C 

9 . c: 
10. c; 

03 n . D 

12. D 

13. B 
U. B 
15. 8 

04 15. A 

17 . A 

18. C 

19. [J 

20. B 

05 21. A 

2 2 . A 

23. I' 

1 V 

01, 20. 

27. A 

28. C 

29. D 

30. 8 
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OBJECT CV:;: 



Identify terms coiumonly used to desc:ribe the function and operations of vacuum 
nube -ciuodes , 

Sacces.slu L ly cjonipieL.,-; j t loast BOS. of r.iie items on a inul Liple-choice test about 
cliis LAP, 

RESOURCES : 

Basic Radio ^ Part 1. ileath Company. 
PROCEDURE : 

1, Read paqe.s 5. .'-5 7 \i\ Basic Radic^ (T^-irt 1}. 

2. Take thr: [.AP tfjst:. 



Principal Author{s): p, Scliu.;Lor 
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LAP TEST ANSWER KEY; VACUUiM TUBE TRiODES 



1 , A 

2. C 

3. D 

4. B 

5. D 

6. D 

7. A 

8. B 

9. A 
10. 0 
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PER FORlViAiMCE ACT! ViT 



File Cndo: 77 . 03 . 03 . 02 . A2-0 

Dai« Published: 11 /12/75 



Laarniilp Aeti^^otv Packaa 



Studi^nt; 

Date; 

Bui.ldiriq n Vcicuj:ii Tube /'iirt p i i 1' i e r 



Given parts, equipment emd supplies, assemble a vacuum tube amplifier according 
tr> che manufacturer's specifications and follcv/jp.q the procedures in Basic Radio , 
Part 1 . 



Assembly is evaluated at the oiui of this unit. 

Successfully coiuplefc at least B0% of the items on a multiple-choice test ai)out 
this LAP. 

RESOURCES : 



Basic RadiO ; Part 1, Heath Company. 
Heath Kit EK-2A. 

Hand tools. 
Solder Incj iron. 
Solder i nq too .1 s . 
2 - 1.^ volt cel.ls, 
V\i I r-ohia [HO tei' . 



PROCEDUl 



1. Head paq^ ^j7-h6 \u Dasi c Radio (Part 1). 

2. Assemble a vacuum tube amplifier foljowlnq stef>s on pages S7-63. 
3 . r)o the ex p -e r i. ine n t d c- ^ •> t : r i be f 3 o n pa q e s 64 6 ^ . 

4- Answer questions found on page 67. 

'J. f^herdv answers with Mu? ai^iswer key on p-'igt^ B^. 

h. Take the te.^;t- 

Princjpeai Author(5): scliusu : 



EKLC 



77.03.03.02. A2-2 



LAP TEST ANSWER KEY: RlJiLDINC A VACUUM TUBE AMPLIFIER 



1 . A 

2. A 

3. A 

4. A 

5. C 

6. C 

7. B 

8. A 

9. D 
10. B 



ERIC 



1^3 



f:jl^ 7 7 . 03 . 03 . 03 . A2~0 




Ml J 'iTit:, III rim i-'t; M. .1 1 . ti ,'v ■-■ 

Kri > tui liU'- I t • t ! ,1 iiii i: L 
I 

! 



. ;;: c> ^ p ••■ ": '\ : ^r^xz /• ."^ T h » 



T d e ;i t, : ^ y t e r in 3 - o inivi o : 1 1 > i : cl r, o d c ■ s c r i. 1'3 .^' 



,l; t. : <..'n.s cjp-. nations of a detector- 



LiiLb i:.AP. 



! 1 I . 



•t." t OS I about 



Ri:SOURCI:: : 



Basic Radio. V^art: 1, !k.-.\tl. Conip 



procedukf: : 



1 . Kc:ad 



GH.-i/.) iii i^adi.) (lari ! 
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L.\P TEST A:s'SV,'SR KEY: DETECTOR- AI«IPLIFIER 



1 . B 

2. D 

3. B 

4. A 

5 - C 

6 . A 

7 . D 

8. D 
9 . D 

10 . B 



Fiia Code: 7 7 . 03 . 03 . 04 . A2-0 



■J 



{.3 



.f'"* ' ^ '^^ 7 'Lf^^ -^^ ^ jf^ 1/ "S^ ( 



.ler^ . ciss-.oir.b] a do r .-'C f.cvr-Lirupl i f i er according 
irji.:-; ^iui f: o .1 u ^v; l i iq uho procGcuroy described 



;Ri:: : 



As::era;.'l / is ovc. iuwi Loti ; i-c:' > l i this un i l . 

S L.c^o^js r i". : !- V r:: ■ i 1. 1? til" ion:^!. '1)1* i I'.u-m^'; C'lt ,i niu i t i j ) K- -c:iK^ i < 'i^ tost al^oul 

r<£SG'UF(C£S : 

Basic Radio , Part 1, Hsatn Company. 
Heat r: K i. r K - 2 A , 

t {ai'.d Loo i s . 
SfO.dotJLua iron. 
S 1 ri e r i ncj tr. oo i s . 
i:;e:so Ido -;■ J :■ a j,ron . 



1 . i^o a d * ' 1 1 z o r- u JL J, V . : - ' 



• i. f i o r " bocj i I \ Pi i ng on paq e 71 in B asic Radio 
*~'r r* : i 1 owiivi -s t f'pi:^ on pacje 71 . 



Principal Auihcr(s); 



p. Schuster 
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Oate: 

PSRFORiViAWCE ACTiVrrV; _...,^:,i:x,^.i!ai:ir.atJ,i^-..,[:!. C:;:ia^^ 

Ob- J EC- 1 v.V : 

Identity '^erms conxmonly used in the: J.nrhistry l:o de?;crihe the function of 
reaeneranive feedback uv^ed on radio recoiveirs. 



FVAiMJATIQ^g PROCEDUKg : 

Successfully ccnii^lere at, IcciSt: 801 of the items or. a mul tip liv-choice test about 
this LAP. 



RESOURCE : 
asic R adio , £i r I ) • . H c • a t ; i C oiXi p a n y . 

P RoCKDlilil': : 

I , i-t%id pa'j.'s 7 i-V. i II M.is i . ■ U.id i . > ( I I ) 

^: . 'iVtf,'.' J. Ill • I .Ai ' 1 ' . i . 



Principal Author(s): 
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LAP TEST ANSWER KEY: REGENERATIVE FEEDBACK 



1 . C. 

2 . C. 

3. A 

A. D 

5. C 

6. D 

7 . C 

8. C 
9 , D 

10. D 
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Duty: 

OBJrJCTIVL: : 

Given :-:~irtS/ equipment: aii.i supplies, iissembie a regenvj.ra tiJ.ve der.ec tor-amplifier 
acc^ordiiic; to LhB naanu f r.c i: ur e r * s f^pecif i catiicii.s and follc)winq the procedures 
descjribod in Lhe nexu, Bessie Radio, Pare ]. 

Aiisen.biy is ovaIu^itt;u al Ltit conu>lcd;inq t[iis urnt'. 

Succ<. :"aia y ouKipi.crtt a: iearst HCr, i^l t Im* i c t'lus on i-iu i i L p I c?-«.-ho i cl- U-st ahcMit 
Lh^^ LAP. 

Basic RadiO/ Paz't 1, Hea-th Compc.iry. 
Heat.h Ki I I^K-ZA . 

Hand i'f^-ul::-:. 
o j i der i. TiQ i ror. . 
o 1 d e r i I .CT ^: o o i 3 . 

i- - i<.^ati ; " . ■ ; i i'.-i^-i.r > ! Ji ) Lt ■ t c w - A!;tp 1 i f i • r " i.i^ i t>n paq<^ 70 

; ;:^c: . > - iv.vi 1 ' .. ( i'... 1 ^ : , 

• - ■ :'. ii'i o I •.".'r-. ; .! t 1 v» ■ ■ V " :* t ■ '.f -runi ■ 1 1 I 1 « > I i f » i M t ^:'p.^■ t»rt p;j(fr':: 7(>-7H. 
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LAP TEST AMSWFR KEY: BUILDING A REGENERATIVE DETECTOR AMPLIFIER 



1. D 

2. C 

3. D 

4. A 

5. B 

6. B 

7. B 
a. B 

9. D 

10. C 
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DrjlG: _ 



PERFORMANCE ACTIVITY: Tube Checker Oper'a t i o;^ 



OBJECTIVE : 

Given a tuoe assortment, tube checker and data sheet, check and record the tubes 
mutual leakage transconductance. 

EVALUA r U)N jM^E mj RE; 

SuccesvfuM V coinplete 80;:. of the questions on a LAP test, yiudeiit Performance 
Data-sheet must have 100% of the line items correct, (attached) 



RESOURC ES: 

Hickok Instruction Man-id! 
Hickok 539C tube checker 
tube assortment 



r Mickjk Model 539C Lube checker 



1. Read "Operating 
so .irce - 



A. Cne^.r' tr-e L'.:rjc^- 
5. Hav-e the ~ tr-^.. tor veM ry yuur Pracr.it, e Data Siieo 
^ sa t"i > f ariL; ry , t:ikr- ino lAP tesL. 



tube tester" in ttie above r 
the f'ir|.-)k ^^'^C tube checker." 



J t ta^.'*'-: d !-^rar,:ice Data Sh.eet. 



5. I 



/ . t I no t Set -lis. a-: bur ^ 



8 A^cer i:akin.g rhe LA-- test, octain ti:o tube assortment and complete 
tne dttacner. t't^r^f o r iiiai. [iaca \hic.'et. 
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c. Tube }tober 



[•■■;L;!ijiimn Reading 



Tour Reading 



iShoits (KegobJis) 
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1 The resistor in the plat- -ircuit which plate current flows through to eliminate 
a ''short" on the tube is called: 

a . load resistor . 
b bleeder resistor . 
c - pov/er drop, 
d . fused resistor . 

2. If the grid is connected to which of the following, it will help the plate attract the free 
electrons in 3 triode tube. 

. negative voltage 

b . tne plale 

c . plate lond ri^sistor 
d . the cathode 

3. Where do the electrons pass w.hen iluty leave the cathode in a Iriode vacuum tube? 

a. grounded through the grid 
through the grid 

c. cathode to grid and to ground 

d. cat^^iode 'O plate ar>.d back to grid 

4. The - : . a triode lubc v.'M! actually control the voltage across which of the 
followuig in the plate circuit ot a circuit. 

a . power suppi y 

b. plate resistance 

c . load resistor- 

d . piate irnpo':ic:incc} 

^j. A plate load resistor ir^ a vacuuni Iridde circuit hds a nioasurabic across it. 

a , heat sink 

b . gr'id voltage 

c . vol lage drop 

d . current drop 
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6 If the ccnlroi grid of a Lfiocie rube is made siigfitly negative, the voltage across 
the plate resisujr wi ii. 

a. decrease. 

b. increase. 

c . remain the same . 
d . go to zero . 

7. What is the purpose of an electrolytic capacitor in a power supply of an electronic 

recoiv er? 

a. to step up ltie voltage 
b . to filter D .C . 

c. iu provide capacitivc reactar>ce 

d. to put ci load on ihe transfornier 

8. What is another name a repairman will use for a power supply in auto 
radio repair? 

a - AC supply 

b. supplier 

c . power tube 

d. battery eliminator 

9. if you .-ipply a small _ to the grid of o triode tube, you will gcit a large signal 
oul[:)ui o\\ ih'2 platt^ . 



I ) 1 Pi s 




d 



10- Placiriy a smail nccjalive voltage on ttie control grid is called ^the tube. 



a 



D 



!' ; r i ng 

the em i ssio/'^ 
contrv^i ■ ing 
biasing 
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1 1 . The amouni of bias o^j rrse f.onlr'o! cjrici of a Lnodc tube should always be 

the value of th.e incouiiiig sigrujl. 

a . 1 . i; i 4 
b. half 

c . Lvvice as riuch 
d . .same as 

12. In a radio receiverhow many triGde(s) are needed or both detection and ' 
amplification \r. some circuit. 

0 . 1 

b . '2 

c. 1-1/2 

d. 3 

13. The inconnng signal applied to Ihc grid of a triodo /iinplifier could do what to the bias 
and stiil cause the grid to bL-coino positive. 

a . exceed 

b . be the same as 

c . swing negative 
d . reduce . 

m. When a control gri;J of a triodo amplifier swings ncigauve, it electror^s 

to the plate. 

a. Inr.its 

c . IjIo^ ; ■ 

d. attracts 

15. When a radio signal is applied to a grici of a triodc cLibe, and it swings negative, 
what potential does this give your grid with respect to ground' 

a . Bf 

b. negative 

c. positive 

d . zero vol tage 
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16. How much negative bias would be desireable in an ampiifier designed to handle 
a signal that rajiges from -2 volts to -^2 volts? 

a . at least +2v 
b . at least -Uv 
c . at least +4v 
d , at least -2v 

17. In a triodo amplifier, the negative half of the signal is amplified satisfactorily and the 
positive half of the signal: 

a. distorts, 
b . cancel s out . 

c. amplifies. 

d. doubles. 

18. What does a repairman call a tube used in electronic application that has many 
uses/out is contained in one envelope? 

a. compaction 

b. diode 

c. duo-triode 

d. triode 

19. What tube does Lhe following symbol represent? 



20. Whcif grid condition is live bias in ci c()fr>/enti()nai tr'indc amplifier designed to prevent? 

ti . grid becorviiny positive 

c . Cjnd txicoiinpc; / hKi<it;ve 

({. keep sign^n input ttn^ s*imr 



a 




d iode 
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2i . 1 he objoclivi- loi r t:.:]-::';(:rLUU)f 1 in (ieiector-anip! ifier c:ircuil: is to increase 
the amplif icali^,ii J oi tho ciivLJit hut nol to caiise: 

a . osci Nation . 

b . motor bosting . 
c . boot-strapping . 
d . resonant. 

22. What is the technique of increasing the amplification of a circuit by covering 
it to reamplity Signals. 

,'i . fi I tor ! r^y 

c . regefK;ratir)ri 
d . induction 

23. A steady D.C. will not work in. 

a , a co i L 
b . i ron cores , 
c . a transformer , 
d . an inductor . 

24. WhdL type of device is installed in :\ rtHjencration circuit thai would eliminate 
usciilation and rxcessive feof lt>cu:k'^ 

a . feedback corUroi 

b. variable tr aiisfori^ier 
var capcjcitnr 

cj . r hotv.ij ' 

2 5. In a R.-. amplifier, the :^FC (iUer 'jsed in conjunction wit'n the feedback control 
has v;luit job to perform in connection with thie radio? 

a. to filter out all aucio that miqht develop 

b. tC' amplify ':^.^'^lairi fr-'-ciiionc ies of i'^.F. 
c . to pass R . r. sicjnals 

d . block R . F . signals 
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26. In the wiring diagram, what is ti'ie proper name of the winding marked 2? 



a. load 

b. tickler 

c. primary 

d. secondary 



27 Where in the diagram, will you find the tickler winding? 

3 

1- 

a . 3 

b. 1 

c. 2 

d. ^ 




28, 



In the diagram for item 27, which number is the primary winding U'lbeied by? 



a. 3 

b. 4 

c. 1 

d. 2 



29. The following electronic symbol stands for a: 



a . variable resistor . 

b. variable capacitor . 

c, variable transformer . 
(J. a fixed 1/'^w resistor 



vyvWiAVVV- 



30. What 1^ i;,^- value lolei at.t . • of ..i resistor if it is color coded yellow, purple, 
tjrown, gold? 

a . 470 ohm 5% 

b. 47 ohm 10% 

c. 1/2w 470k 5V, 

d. .530 ohm 20 o 
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01 



2. B 



3 . 



B 

C 



5. C 



A 
B 
D 

D 



10. D 



03 



n . B 

12. A 



13. 
1i{. 

15. 



A 
A 

B 



on 



16. 
17. 
18. 
19. 
20. 



D 
B 
A 
C 
A 



21. A 

22. C 
23. 



25, D 



06 



26. 
27. 

28. 
29. 
30. 



B 
C 

c 

A 
A 
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Studant: 



File Coda: 



Date Published: 




Family Pay Number: 



UNI T PERFOI-JMAivlCE TEST: REGENERATIVE RECEIVERS 



Sex: M F (Circle 1) 



OB JECTIVE : 

Given parts (Heathkit ER-2A) , equipment, and supplies, assemble a regenerative 
detector -amplirier according to the manufacturer's specifications and following the 
procedures aescribed in the text, Basic Radio , Part 1, page 57-86. 



The .-.tud^jnl will be C|iv:.*n components and equipment to assemble a regcifu^rati vc 
Jelcclor -ampiilier and d(3 c:!rcLiii evaluations. 

ASSIGNMENT: 



CONDITIONS : 

The student will be tested in at^ erwi roniiient similar to that of a radio-TV repair shop. 
He w-ll be suppfi'.KJ with the same t(3ols aruJ reference manuals normally available to 
radio W /'...' persons !le nujy rec:eive no assistance from othcir stu(J(!rUs or the 



RESOURCES: 

Basic Radio. Part rieaUiCo., 1961. 
Heati^kit, Model EK-2A, Heath Co. , 1961 . 

Soldering iron, needle nose pliers, nut driver set, screw drivers, slip joint pliers. 



TASK: 



i r^structor . 
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Stu?l8nt: 



Ffle Coda: 77 . 03 . 03 . 00 . Al -5 



Dato Published: 11-14-74 



fouDUin-PLiaiu Education Sc 
lomJc Development 
Program. Inc. 



Family Pay Number 



Sex: M F (Circle 1) 



PERFORMANCE CHEC!<LiST: 



OVERALL PERFORMANCE. Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1. Proper solder techniques. 




Criterion: Basic Radio, Part 1, Page VIM. 


— 




2. Proper Placement of components. 




— 


Criterion: Basic Rc^dio, Part 1, P^yu 79. 
3. Proper wirifiy iriStalled. 






Criterion: Babic Radio. Part 1, Page 79. 






^i. Tubfii> ar i \i'.n^p iig!it whet^ voltage is applied. 






Criterioir Basic Kr.jd:c, Purl !, r'ayes ^9 and 79. 






5, S-jccesbfui coiripic.-tion of the cir-cuit ev^5lualion . 






Criterion: Basic Radio, Pcjrt 1, Page «() . 




6. Follows saiely procedures. 






(^riti.'rujn: Basic Rc:(. to, Pari i, PcUjd ^9 . 

7. Tcniporary h/p<.^ lap joiiUs uslhI vvIkmi <ip}jl 't ahlc^ . 

Criterion: Basic l^adio, Part 1, Pagers 47 and 49. 
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CRITERION 
Met Not Met 



8. Task completed 


in ai lotted time . 






Cri ter ior;: Dccjsn' 








Student must me el cr-:tu: 


iuii oTi C lir.j; iteins to ubtairt an ever- 






all SCOT e of satisi'acttjry . 


















i 
1 




















t 






! 






i 
t 




— ^ - 
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LAP TEST: VACUUM TUBE TRIODES 
Where in a triode vacuum tube are the grid elements placed for effective operations? 

a. betvvean cathode and plate 

b. between the plate and glass envelcoe 

c. grounded through the cathode 
d . grounded through the plate 

Whore do the electrons pass when they leave the cathode in a triode vacuum tube? 

a. cathode tc grid and to ground 

b. cathode to plate and bacl< to grid 
c . through the grid 

d. grounded through the grid 

When a grid of a triode lt)be is highly negative, it acts like what in the 
circuit . 

a . impedance 
b. short 

c . tubular ro^^xJancc^ 
d . open 

The grid of a triode tube wiil actually control the voltage across which of the 
following in the piate circuit of a circuit. 



a . 


Diat>^ -f-. i- ' ..nee 


b. 


jj.ciU rt:_il5t0r 


c . 


pfjwc-r supply 


d. 


plate impedance 


A high negative grid 


a . 


accelerate tl'ierri 


b. 


ampli fy thern 


c 


attract them 


d . 


repel inem 
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6. When the grid of a triode tube beconies highly negative, what across the 
plate load disaopear s. 

a. reactance 

b. resistar;ce 

c. impedance 

d. voltage 

7. the grid on a triode tube is , it will .-ictually block the flow of electrons from 
the cathode to the [:jlate. 

a . high !y negative 

r. . positive 

c. conocctect to tlu) plale 

d. connecteci lo th.e cathode i^ypdss capacitor* 

8. Can the grid of a triode vacuiini tube ccnipletely block the flow of electrons be- 
tween the cathode and plate? 

a. only if the grid acts like a screen grid 

b . no 

c. only if it is positive potential 

d. yes 

9. If the grid on a triode vacLJum tube is connected towhich of the following, it will act to 
assist the plate in attracting electrons across the tube. 

a- positive volLage 

b. negative voitac;^ 

c. grour->d 

d. plate h>'^-' 

10. A plate load resistor in ^. vncui^<ri crii5d(^ circMit hjs a measurable _^across it. 

a. heai sink 

b. grid voltage 

c . current dro;.^ 
d . voitcige di^op 
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LAP TEST: 



BUILDING A VACUUM TUBE AMPLIFIER 
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What is the purpose of an electrolytic capacitor in a power supply of an electronic 
receiver? 

3. to filter D.C. 

b. to put a load on the transformer 

c. to provide capacitive reactance 
d- to step up the voltage 

If the control grid of a triode tube is made slightly positive, the voltage eicross 

the plate resistor will; 

a. increase. 

b. remain the same. 

c . fai I to rise . 

d. decrease. 

What is another term a repairman might use for a power supply used in auto 
radio repair? 

a. battery eliminator 

b . AC supply 

c. supplier 

d . power tube 

What is the termination a repairman might use in repairing a tube type receiver 

perlainirv-^ t^^ Ihe supply voltage? 



b. battery 

c . power tube 
d . recti fier 

In a triode tube, if :\ ^\ volt chanqe on the grid causes a 45v change of the plate 
current, this is what characteristic of the lube? 

a. impedance match 

b , t rue power 

c:. amplification factor 
d . uuwc r factor 
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What do you call the (Pethod of bia^:ing when you place the cathode above the 
ground with a ri^sist'.? ? 

j . pi ate bias 

b . bias supply . (^sisUir 

c. self-bias 

d . ;uULual !3;as 

If you apply a small to tlui (jrici of a triode tube you wiii got a large signal 

output on the plate. 

b signal 

cl vv'.itag^! 

In a triode tube c^mpl if ier , where is the output signal taken from when used on 
an aniplifier / 

a. plate 

b. grid 

c ^athode 

d . bias resistor 

In a triode tube ^iinplifier, the piate is positive and the cathode is negative, your 
control grid is also negative. Wher e cio you apply your input signal to in a radio 
circuit? 

a. plate 

b. cathode 

c . plate iua<.i r csistnr- 
d. J .-id 

What is an(;thor term a repainaari will usj tor a power supply pertaining to a 
receiver? 

a . power tube 

b. power supply 

c. AC supply 
d . suppi iar 
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LAP TEST: DETECTOR-AMPLIFIER 



1. When half of your signal has been tiliminated by a triode, take for various 
reasons, the signal has become: 

a. predominant. 

b. rectified. 

c. -distorted. 

d. amplified. 

2. Even though the signal applied to a vacuum tube amplifier swings plus and 
minus, clie grid remains what state because of the supply voltage. 

a. open circuit 

b. positive 

c. plus and minus 

d. negative 

3. In a radio receiver, hov/ many triode (s) are needed for both detection and 
amplification in some circuits. 



a. 
b. 
c - 

ci . 



3 
1 

2 

t-1/2 



When a radio signal Is applied to a grid of a triodtj tube., and it swings 
negative, what potential does this give your grid with respect to ground? 



a. net?;ativf:} 

L . zeru v:^ ' rage 

d . i-T 



If incoming signal applied to the grid of a troide amplifier swings posi- 

tive by Iv and your bias voltage is a negative 2-l/2v, how much voltage will 
you have on your grid? 



a . 

D . 
C . 
d. 



1 . 4 1 A X 2 - 1 / 2 V 

1/2 

1-1/2 

3-1/2 
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VThen you apply a signal co the unbiased control grid of a triocia in an 
amplifier circuit, only what part of this signal will appear in the plate 
circuit. 

a. negative ha.lf~cycLe 

b. positive half-cycle 

c. only .6 36 

d. only 1.I4I 

The incoming signal applied to the r.rid of a triode amplifier could the 

bias and still cause, the grid to become positive. 

a, b^ the same as 

b, swiug negalivo 

c, reduce 

d . o A c. e e d 

V\lien the grid of a ti'iode tube swings positive, v;hat Ixappens in the circuit? 

a. plate current flows 

b. plate current i/ill burn up the load resistor 

c. power supply load resistor will get extremely hot 

d. grid current flows 

If grid current is flowing in an audio amp circuit using a triode tube, what 
will your plate wave form be like? 

a. O.K. 

b. no plate wave form 

c, same as grid input 

d, distorted 

The amount of bias on the control grid of a triode tube should always be 
what level of the value of the incoming sigria!. 

a . '.v; ^'--^ \i\ch 
b. 

c . 3 rime as 

d . L . A 1 4 
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hM' TEST: BUILDING A DETECTOR-AKPLIFIER 

1. Ln a triode ampLlfler, the negative half of the signal is amplified satis- 
factorily and the positive half of the signal: 

a. distorts. 

b. cancels out. 

c. amplifies. 

d. doubles. 

2. VHiat tube does the following syipl)ol represent? 



a. 
b . 
c. 
d. 



pencode 
duo-diode 
triode 
diode 




3. How much negative bias would be desirable in an amplifier designed to handle 
a signal that swings 2 volts negative and positive 2 volts? 

a. at least positive 2v 

b. at least '-4v 

c. at least positive 4v 

d. at leas c -2v 

4. Wiiat does a repairmau call a tube used in electronic applLcatlon that has 
many Lises, but is (Contained in one envelope? 

a. duo-t:riod2 
b triode 

d. ^.^d.. 

5. VTnat tub^ does this synibol stand for? 

a. pentode 

b . duo-di.ode 

c . diode 

d. r. Li.r.jde 



'1 
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1. Referring to figure 9-^» in bnsic radio part 1, what is the purpose of the 
.005 KF capacitor in this amplifier network? 

a. Lo give the variable capacitor additional help 

b. to estabJ.ish grid bias 

c. D.C. blocking 

d. additional help for the feed-back circuit 

2^ What is the technique of increasing the amplification of a circuit by cover- 
ing it tc reamplify signals. 

^1. induc'cion 

b. resonance 

c. regeneration 

d. filtering 

3, ;^aat is another term for feedback control used in a R.F. amp circuit in e 
electronic device? 



a. regeneration control 

b. oscillation control 

c. BFO control 

d. RL control 

In a R.F- ampliiier, the RFC filter used in ^oujuncLion with the feedback 
control has what job to perform in connection v/ith the radio? 

a. to amplify certain frequencies of R.F. 

b. to filter out all audio that might develop 

c. CO pas "^.F. signals 

d. " J ' : .A<i R.F. si.c;n:.vi.^. 

The coil used in R.F. filter Ln ;i K.V. .^mpUriur cnn be usea by anotiier t 
in chirt case: 



a. signal filter, 

b . inductor . 

c. choKe. 

d. transformer. 
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6* The feedback control installed in a regenerative feedback circuit does 
what main function In this circuit? 

a. changes the inductance of the coil 

b. varies the frequency 

c. changes frequency of the RLC network 

d. controls amount of feedback 

7. What do you call the magnetic coupling between coils of wire in a transformer? 

a. self-inductance 

b . variable current 

c. mutual induction 

d. A,C. 

8. Wliat type of device is installed in a regeneration circuit that would eliminate 
os^cillation and excessive feedback? 

a. variable transformer 

b. variable capacitor 

c. feedback control 

d. rheostat 

9. What is another word for reamplifying signals in a triode amplifier? 

a. reactance 

b. filtering 

c. resonance 

d. feedback 

10. A steady D. will not work in: 
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an inductor, 
b . iron core.'.; . 

c . a coll. 

d. '.\ or;r.c^r . 
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LA.P TEST: BUILDING A REGENERATIVE DETECTOR- AMPLIFIER 



1. In the diagram, which winding is the primary winding? 



a. 
b. 
c. 
d. 



3 
4 
2 
1 




m 



4 



In the wiring diagram, what is the proper name of the winding niarked 2? 

3 



a. secondary 

b. load 

c. tickler 

d. primary 



For best operation of a feedback circuit, the regeneration control should 
be set; 

a. just above the point of oscillation. 

b. at the high end of the control. 

c. just at oscillation* 

d. just below the point of oscillation. 

When a R.F. amplifier circuit goes into oscillation in a radio chassis, it 
will: 

a. transmit a signal. 

b. draw too much current. 

c. go into ^irst regeneration. 

d. ^;ot :M out the R. ^ . 'signal. 

In the wiring of the coil, diagramed for item 2, what is the proper name of 
the coil designated by number 1? 

a. load 

b . secondary 

c. primary 

d. shunt 
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6. What is the value and tolerance of a resistor if it is color coded yellow, 
purple, brown, gold? 

a. 330 ohms 20% 
b- 470 ohm 5% 

c. 47 ohm 10% 

d. l/2w 470k 5% 

7. Where, in the diagram for item i, will you find the tickler winding? 

a. 1 

b . 2 

c. 3 

d. 4 

8. In the figure for Item 2, whal is the proper name for coil winding labeled 3? 

a. load 

b. primary 

c. tickler 

d. secondary 

9. In the diagram for item 1, which winding is the secondary winding? 

a. 1 

b. 4 

c. 3 

d. 2 

10^ When uaikng a potentiouator In an^-^itlect^onic receiver, what Vj'iW happen to the 
resistance as you turn it clockwise. 

a. remain the same 

b - go to y.it I'o 

c , dt^creas ^ 

d. ir.' ' • 
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1. In what position on the Hickok tubechecker is the plate volts selector 
switch placed? 



* a. normal 

b. low 

c. high 

d. shorts 

2. The first digits of a tube number indicate what: 
^ a. 

b. number of pins 

c. short setting 

d. plate voltage 

3. How fnany pins does a compaction tube have: 

- a. 12 

b. 11 

c. 7 

d. 9 

4. In what position on the Hickuk tube checker will a heater-cathode 
short in a tube cause the neon lamp to glow? 

^ a. 1 

b. 2 

c . 3 

d. 4 

5. What value of resistance in a shorted tube will cause a "noise" in 
television repeater circuits on coaxial lines. 

* a. 30 megohms 

b. 15 megohms 

c. 25 megohms 

d. 35 megohms 

6. What posicion on tht^ liickok tuLc- checker short switch selector will 
indicate heater-cathode leakaqe? 

^' a. a 

b. b 

c . c 

d. d 

7. How are the two top cap jacks in the upper center of the control panel 
marked? 

* a. grid and plate 

b. nrid •'ini cathode- 

c. grid and nor'iiial 

d. grid and non-grid 

l'J8 



8. How many meters are on the control panel face of the Hickok tubechecker? 

* a. 3 

b. 4 

c. 2 

d. 5 

9. Where does the #81 fuse lamp pr^ovide its protection in the 539C 
tubechecker? 

a. primary of tr^ansformer 

b. secondary of transformer 

c. bias supply transformer 

d. power meter object control 

10. How many ranges are there on the Hickok tubechecker function switch? 

* a. 8 

b. 9 

c. 7 

d. 5 

11. What other push switch on the Hickok tubechecker besides Pi and P2 
are used to test various types of rectifier elements? 

* a. P3 

b. P4 

c. P5 locked 

d. P6 

12. What is the purpose of the row of seven selector switches across the 
center of the control panel on the Hickok tubechecker? 

a. conducting proper voltages to the tube's bore pins 

0. connecting the meter with the tube 

c. to produce the correct voltage 

d. to set up the correct filament tops from the trarisformer 

13. If a tube i^n*t l isted on the tubechecker roll chart, where would you 
poss ^ y 1 o^k ' 

a. obsolete tube mcinual 

b. ask the instructor 

c. use the tube substitution book 

d. use the cross reference book 

14. On the Hickok 539C !:ubecfiecr.Gr , where generally are the high number 
tubes located? 

* a. latter part of right side 

b. forward part of right side 

c. latter part of left side 

d. forward part of left side 




15. How could the plate current of a tube be determined by using the Hickok 
tubechecker? 

a. using a milliarrirrieter in the test post 

b. calculating current by voltage and resistance 

c. using the roll chart data 

d. using a tube manual data 
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GENERAL INSTRUCTIONS: 

You have been prescribed to the fourth unit of this course. The activities that you 
perform v/ill be assigned one at a time. A LAP vyiil give you directions for each 
activity. Read the LAP and follow the procedure and directions given. 

After completing each LAP. you are to take the LAP test, score it, and find out the 
reason for any missed items before beginning the next assigned LAP. 

When you finish the performance activities for the unit, you will be given a unit 
test as stated in the "Evaluation Procedures'' for post testing. After successful 
completion of the unit test, the next assigned unit for the course is begun. 

PERFORMANCE ACTIVITIES : 

.01 Permanently Soldered Electrical Connections 

.02 Transformers 

.03 Transformer Coupling 

.04 Radio Power Supplies 

.05 Building a Radio Power Supply 

EVALUATION PROCEDURE : 
When pretesting: 

1 . The student takes tlic unit mullipl(r ciu)icc prc^tcsL 

2. Successful completion ^ out of 5 iteins for each LAP part of th(.' prclosl . 

3. The student then takes a unit performance test if the unit pretest was success- 
fully completed . 

4. Satisfcctory conn"' 1 "^tion of the performance lest \s meeting the criteria listed 
on the pv . :r^'^nce tpst. 

When post testing: 

1 . The student takes a mui Itiple-choice unit post test and a unit perf.^/mance test. 

2. Successful unic completion is meeting the listed criteria for the performance 
test . 



FOLLOW-THROU GH: 

Thi^ guide was intLMndoci \o cjive yon nti ovcu'view o! iho ur^it. iMc^asc^ InMjin v^ith the 
first assigned LAP and follow those specific directions. 
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What type of flux should be used ia electronic applications? 

a. acid flux 

b. 60/40 

c. rosin fiu:c 

d. 40/60 

When desoldering a component: or making a temporary connection, which type of 
joint should be used? 

a. hooked joint 
b . u-j oint: 

c, lap joint 

d. crimp joint 

How much insulation should be renu:>ved from the end of a wire to Insure a 
good connecticn? 

a. 1/2 inch 

b. 1/4 inch 

c. 1/8 inch 

d. 3/4 inch 

How hot should the serviceman allow the joint to get while soldering? 

£1. j us r hoc enough to allow the solder to flow smoothly 

b, hot er.oo.,h to ma! the solder drop off the joint 

c, '•^.ough to fll,. I... 2 entire hole of the terminal 

d, as not as he car ei^ic it 

Which side of th.e soldering iron I. [ [i should hr held against the joint to bo 
so Idered? 

a. flat 

l) . butt L'ud 

c . round 

d. square 
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Why is a transformer power supply used in a radio or T.V. chassis? 

a. to keep the voltage at a constant level 

b. for impedance matching 

c. to raise the voltage 

d . to lower the voltage 

The coil of a transformer that is connected to the source of voltage is 
called the primary winding. All other windings are called: 

a. secondaries 
b . leade.rs . 

c. ticklers. 

d, followers* 

If the primary of a pos»rer transformer has 2000 turns with 120 vacaapplled, 
how many turns are needed in the secondary to have an output of 6 vac? 

a. 166 turns 

b . 60 turns 

c. 100 turns 

d. 600 turns 

The extent of coupling between Lwu inductors is e^qjressed by the term: 

a, self-lnduc t aace , 

b, coefficient of coupling, 

c, counter emf. 

d, varying cvirrer. t. 

What is another name in electronic applications for "transformer action?" 

a. A.C. transfer 

b. Sw-1^* i n^iv.ctance 

c. ...-.^•--1.. iad'^'-:t i'iice 

d. D.C. isolatiur. 
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11. An air-core transformer used in radio application operates best at: 

a. high voltage. 

b. high frequency. 

c. low frequency. 

d. high current. 

12. R^dio chassis' powder trans furmer cores are laminated in order to: 

a. reduce resistance. 

b. reduce mutual inductance. 

c. increase displacement currents. 

d. reduce eddy currents. 

13. In ei step-down transformer iii a rudio , the current through the secondary wind- 
ing is : 

a. greater than the current in the priniai^y. 

b. directly proportional to the frequency. 

c. less than the current in the primary, 

d. the same as the current in the primary. 

14. A step-down transformer in a radio chassis receives energy at one voltage and 
delivers it at: 

a. a high voitage. 

b. a lower frequency. 

c. a high frequency. 

d. a lower voltage. 

15. The material most commonly used to separate Lh^i core lamination of a (>ower 
transformer in a radio is: 

a. varnir^^- 

b. 1-'..;.. 

c. resin. 

d. carbon. 
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16. \^ich type of filter has the best voltage regulation under conditions of 
high load currents? 

a. pi-section 

b . choke input 

c. simple capacitor 

d. resis tan ce -capacitor 

17. A simple inductance filter in a radio power supply operates on the ability 
of an inductor to : 

a. halt the flow of current. 

b . reverse the direction of current f low . 

c. compensate for higher voltage. 

d. resist, changes in current. 

18. Because a capacitor absorbs energy during the pulse and delivers it to the 
load of a radio betv/een pulses, the oucput voltage: 

a. falls to zero. 

b. never falls to zero. 

c. always remains the same* 

d. peaks* 

19. The schematic symbol for a semi-conductor recti fJyting diode In a radio power 
supply is: ^ 

a. 

B 

b. 

c C 
d. 

L 1 h 



20. I'he maxliniiTa reverse volt-age th.-ii: can l)e npplied across a rectiiier without 
causing it to break down is called the: 

a. peak inverse voltage. 

b . reverse b teak -down vol t age . 
c . peak TLi VL- r s e v o 1 1 a ge . 

d. plate- anode voltage. 
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21. If there are no markings whatsoever on a diode, its polarity can be de- 
termined by using a(n) : 

a. amine ter. 

b. ohmraeter. 

c. oscilloscope. 

d. voltmeter. 

22. What type of power supply is used for applications that require low volumes 
of output current ? 

a . 1-section 

b . capacitance input 

c. simple inductor 

d. bond eliminator 

23. In a radio power supply, the pulsating A. C. wave has a peak value ripple 
voltage of 5v and the maximum output voltage is lOOv. VJhat is the minimum 
output voltage? 

a. 90v 

b. 105v 

c. 75v 

d. 85v 

24- The voltage drop across a typical semiconductor diode in a radio power supply 
varies from: 

a. 0 to iv. 

b. 10 to 20v. 

c. 25 to 30v. 

d. 1 to lOv. 

25. Wlmt type ot . ower suoply filter is used for applications in radio power 
suppj ' ^ * hiut rpnuire lar^j volumes of current? 

a. L--Bection 

b. pi~section 

c. rc filter 

d. capacitance input 
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UNIT PRETEST ANSWER KEY: 



RADIO POWER SUPPLY SECTION 



LAP 



01 



1. 
2. 
3. 
4. 
5. 



C 
C 
B 
A 
A 



02 6. C 

7. A 

8. C 

9. B 
10. C 



03 11. B 

12 . D 

13. A 

14. D 

15. A 



04 16. B 

17. D 

18. B 

19. A 

20. A 

U5 21. b 

22 . B 

2 3. A 

24. A 

25. A 
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PER FORM Af\iOe ACTIVITY: 



.Permanently Soldered Electrical Connections 



OBJECTIVE : 

Identify the procedure for permanently solder irig elecu ical connections. 
EVALUATION PROCED URE: 

Successfully complete at ledsl 80% of tlie items on n inultiplo ciioice tost i 
LAP. 

RESOURCES : 

Basic Radio . Part ? Heath Company. 
PROCEDURE : 

1 . Read panes VI 11 and IX in Basic Radio (Part 7.) . 
2, Take the U^P test. 



Prt.>cipa! Author(s): P. Sc'iuster 
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LAP TEST ANSWER KEY: PERMANENTLY SOLDERED ELECTRICAL CONNECTIONS 



1. B 

2. A 

3. B 

4. C 

5. D 

6. D 

7. C 

8. A 

9. D 
10. D 
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Student: 



PERFORMANCE ACTlViTY: 



T ransfor ruers 



COJECTIVE- 

Identify terms commonly used in the industry to describe the operation (s) of power 
tr -^nsfO' Tie'^s used in a radio receiver. 

EVAL UA TION PROCEDU RE: 

Successfully complete at least 80% of the iten\s on a multiple-choice test about this 
LAP, 

RESOURCES : 

Basic Radio , Pan 2, Heath Company . 
PR OCEDURE: 

1 . Read pages 1-8 in [ 3a sic Rad io {Part 2) . 

2. Perform the exper iments described on pages ^-7 . 

3. Answer the qLie;iL '^ns or^. page 8 on a separate sheet of paper. 

4. Ch^ck your ar^swers with ti^:r- answer key on page 119. 

5. Take the LAP tc^t. 



Princjpal Author(s): P. Sclujstor 
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LAP TEST ANSWER KEY: TRANSFORMERS 



1. B 

2. C 

3. D 

4. C 

5. C 

6. C 

7. D 

8. A 

9. B 
10. A 
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Student : 
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DalQ: 



PERFORMAMCE ACTIVITY: 



rransfo r mer Coupling 



OSJECTiVES: 

identify the purpose of transformer coupling In a radio power SLjppiy. DeternHne turns 
ratio of a transformer by measuring voltages. 

EVALUATION PROC EDURE: 

Successfully complete at least 80% of the items on a mul tiple-choice test about this LAP. 
RESOURCES : 

Basic R '^dio. Part 2, Heath Company. 
PROCEDURE : 

1 Read pages 1-8 in Basi c Radio (Pari 2) . 

2. Take the LAP test. 



Principal Author(s): P. Schuster 



LAP TEST ANSWER KEY: TRANSFORMER COUPLING 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



D 
A 
B 

B 
D 
A 
C 
a 
C 
D 
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OBJECTIVE : 

Identify terms commonly used in the industry to describe the operation (s) of a power 
supply used in a radio receiver. 

EVALUATION PRO CEDURE : 

Successfully complete at leosl 80% of tfie items on a multiple-choice test about this LAP. 
RESOURCES : 

Basic Radio, Part 2, Heath Company . 



PROCEDURE : 

1. Read pages 9-15 in Oasic Radi o (f^irt 2) 

2. Take th9. LAP test. 



Principal Author(s* P Schuste?* 
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LAP TEST ANSWER KEY: RADIO POWER SUPPLIES 



1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 



C 
D 

B 
A 
C 
A 
A 
D 
C 
A 
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Dale: 

PERFORMANCE ACTIVITY: Buildin g a Radio Power Supply 
OBJECTIVE 

Given parts, equipment, and supplies; assemble a radio power supply according to the 
manufacturer's specifications and following the orocedures described in the text, 
Basic Radio , Part 2. 

EVALUATION PR O CEDURE : 

Assembly is evaluated at the end of this unit. 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 
RESOURCES : 

Basic Radio , Part 2, Heath Company. 

Heath Kit EK - 2 B. 

Soldering iron . 

Hand tgols. 

Sol den ng aides. 



PROCEDURE : 

1 . Read pages 1 5 - 19 in Basic Radio (Part 2) . 

2. Build a radio power supply following steps on pages 15-19. 

3 Answer the questions on page 19 using a separiite sheet of paper. 

H. Check answers with answer key on page 119. 

5. Take Itie LAP lest . 



Principal Authorls): P. Schuster 
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LAP TEST ANSWER KEY: BUILDING A RADIO POWER SUPPLY 



1. D 

2. A 

3. D 

4. C 

5. D 

6. C 

7. C 

8. D 

9. C 
10. A 
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1. Wien a wire is to be soldered to a tenniual in a radio chassis, the solder- 
ing iron is applied to: 

a. both the wire and the terminal. 

b. the wire only. 

c. ':he terminal only. 

d. the chassis ground. 

2. A soldering lx*on works well (uily when: 

a. it is heated to 500 degrees fahrenheit. 

b. 60/40 solder is used. 

c. the tip is cleaned and tinned properly. 

d. it is heated to 200 de^^rous Fahrenl\eLt. 

3. Wliy must the terminals to be soldered in electronic applications be clean'.' 

a. so the wires can be crimped more easily 

b. to provide more line resistance 

c. to dissipate heat 

d. to get a good solder connection 

4. Which of the follov;ing soldering gun sizes should be used to safely solder 
electronic components ? 

a. 15 - 20w 

b. 100 - 12:v 

c. 'yj - 200v 

d. 15 - lOOw 

5. Whenever there Ls a possibility tliat bare loac: may short-out to other parts 
or to the chassis itself, these leads sliouLd b? covered wltli: 

a. plastic shields. 

b . sleeving. 

c. clcth. 

d . t ap e . 
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6. A transformer designed for low-frequency operation requires a core of: 

a. low permeability. 

b. low reluctance, 

c. high retentivity. 

d. high reluctance. 

7. In a scep-up transformer of a radio or T.V., the primary current is; 

a. less than the secondary current. 

b. C:qual to the secondary current. 

c. aqual to the coefficient of coupling. 

d. more than the secondary current. 

8. If the primary of a radio power transformer has 400 turns with 120 vac applied, 
what is the voltage output form a 50 turn secondary'? 

a. 20v 

b . I2v 

c. 15v 

d. 25v 

9. A step-up power transformer in a radio or T.V. chassis has: 

a. a voltage input and a high voltage output. 

b. a frequency iriiZ'it and a high frequency output, 
c- ^ current input and a hig'n current outpi'*:. 

d. a power input and a high power output, 

10. A.C. trc^>ns formers in radio or T,V. chassis provide a major service by isolating: 

1. the power supply. 

h. A.C. 

c. D.C. 
d. 
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11. Copper losses in a power cransformGr of a radio may be minimized by using: 

a. laminateG cores. 

b. high-resistance windings. 

c. windings of a small diameter. 

d. windings of a large diameter. 

12. The power diseipatad by winding resistance in a radio's power transformer 
is called I squared R loss or: 

a. hysteresis loss* 

b. copper loss* 

c . core current . 

d. eddy current loss. 

13. If the input power to a transformer of a radio's power supply is 600 w and 
the output power is 594 w, what is the efficlencyV 

a. 95% 

b. 95% 

c. 99% 

d. 97% 

14. Which type of transformer loss is reduced by using silicon steel as the core 
material? 

a. flux leakage 
b . copper loss 

c- hysteresis loss 
d. £ ddy current loss 

15. The following schematic symbol is for a: 

step-dow.i, iron- core, tapped-,secondary transformer. 

b. -__oJ^wn, air-core, zapped transformer. 

c. step-up, air- core J ta>ppad tran3 former. 

d. step-up, iron-core, tapped-&econdary transformer. 
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16. The ripple frequency of a full-wave rectifier power supply is: 

a. equal to the A.C. supply frequency. 

b. one-half the A.C. supply frequency. 

c. independent of the A.C. supply frequency. 

d. vice the A.C. supply frequency. 

17. Pulsating D.C. smoothing may be best improved in a radio chassis by means of: 

a. pi- or L-section filter. 

b. a full wave rectific*^* 

c. multi pi- or L-section filters in series. 

d. a half-wave rectifier. 

18. A device which converts A.C. power to D.C. power at various voltages in order 
to oeprate a piece of electronic equipment Ls a: 

a. rectifier. 

b. power supply. 

c. battery. 

d. filter* 

19. The frequency of the pulsating D.C. from a rectifier output in a radio power 
s upp ly is : 

a. the rectifier frequency. 

b. the output frequency. 

c. the ripple frequency, 

d. the filter frequency. 

20. The smoothing action provided by a capacitor filter in a radio or T.V. pov^er 
supply depends on the: 

a. amount of excess energy available. 

b . temnerai «-re . 

C. 

d. storage ability o\ tlu^ capaclLor. 
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21. V/hat is the big disadvantage of using an inductor as a filter in an 
electronic power supply? 

a. lower voltage output 

b. high voltage output 

c. lower current output 

d. nearly constant current output 

22. What is the ona thing a repai,rman has to observe when replacf.ng or installing 
electrolytic capacitors in a radio power supply? 

a. physical size 

b . resistance 

c. voltage 

d. polarity 



23. In any power supply filter, the greatest amount of filtering occurs in the: 

a. second component, 

b- third component, 

c. fortii component - 

dc first component. 

24. What type of power supply filt'^r is used fior applications that require large 
amounts of current? 

a. m-section 

b. pv-section 

c. series L-section 

d. t-section 



25. The filtering action in a power supply using an inductor depends on the in- 
ductor * s : 

a. low res Is tance . 

b. low inductive reactance. 

c. long discharge time. 

o. ability to prevent abrupt changes in r:urrenL magnitude. 
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UNIT POST TEST ANSWER KEY: RAinO POWER SUPPLY SECTION 



LAP 



01 



1. 
2 . 
3. 
4. 
5. 



A 
C 
D 
D 
B 



02 



8. 

9. 
10. 



B 
D 
C 
A 
C 



03 



11. 
12. 
13. 
14. 
15. 



D 
B 
C 
C 
D 



04 



16. 
17. 
18. 

19. 

20. 



D 

A 

B 

C 

D 



05 



21 . 
22. 
23. 

24 , 
25. 



A 
D 
D 
C 
D 
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UNIT PtRFORMANClr: "1 EST: 



Sex: M 



RADIO POWER SUPPLY SECTION 



F (Circle 1) 



OBJECTIVE : 

Given parts (Heattikit EK-2B ) . equiprnerU, and suf)plies, assemble a radio power supply 
according to the manufaclurer' s speci ficatioris and following Iho procedures described 
in the text. Basic Radio , Part 2, pages IS- 18. 



The sludeni will be given components, tools and equipment to assemble a radio 
power SLJpply . 

ASSIGNMENT : 
CONDITION S: 

The Student will be tested in an environment similar to that of a radio-TV repair sliop. 
He wiif be suppli-"" : v\/itl^ the same tools and refer ence maniials normally available to 
radio-'T' ' se. ,,rsons He may receive no assistance from other students or tlie 

instructor , 

R ESOU RCES: 

B_asjc_Rad_io, Part ?, iieaihCo.. 
Heathkit. Model EK 28, hleati^Co., 
Tools and equipnient. 

Soldering iron, f^t.'ecjrj nost? pliuTS , riut dr-jver set, screwdrivers, (S" crescer-it w rench . 
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PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory ^ Unsatisfactory 



Met 



CRlTeRION 
t Not Met 



Objective 1: 

1 . Proper solder techniques. 



Criterion: Basic Radio, Part 2, Pago Vlli-lX. 



2. Proper placement of components. 



Criterion: Basic Radio, Part 2, ^\iyc; 1 ij . 



3. Proper wiring installed. 



Criterion: Basic Radio, Part 2, Page 18. 



U. Tubes and iamp light when voltage is applied. 



Criterion: Basic Radio, Part 1, Pdges 49 and 79. 



5. Successful completion of the circuit evaluation. 



Criterion: Basic Radio, Part 2, Pago 18-19. 



6. Follows safely procedures. 



Criterion: Basic Radio, Part 2, Page 1G 



7. Tompor<iry typ<' l<^p joints usod wi^c^n Mpptic:(il)k^ 



Criterion: Bosic Radio, Part I, Payos 47 and 49. 
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CRITERION 

. MfA N ot Me t 

T.- zk con^piete d [n_aj \ otted l i me . 

Criterion: Do esn' t exceed ^\ hours . 

.._.5_tu cierOj^^ tgms co ob taj r, a n o v£ r - 

all score o f sat-s fact(;t-y- . 



1^ 




Deto: 



Fih Coda: 



77,03.04.01. A2-2 



D&{Q Publishad: ^/^/'^^ 



::AP TEST! PERI^NENTLY SOLDERED ELECTRICAL CONNECTIONS 

1. A soldering iron works well only when: 

a. it is heated to 500 degrees fahrenheit. 

b. the tip is cleaned and tinned properly. 

c. it is heated to 200 degrees fahrenheit. 

d. 60/40 solder is used. 

2. Whenever there is a possibility that bare leads may ahort-out to other parts 
or to the chassis itself, these leads should be covered with:. 

a. sleeving, 

b- tape. 

c. tloth. 

d. plastic shields. 

3. Which of the following soldering gun sizes should be used to safely solder 
electronic components ? 

a. 100 - 200 w 

b. 25 - 100 w 

c. 15 - 20 w 

d. 100 - 125 w 

4. How hoc should the serviceman allow the Joint to get while soldering? 

a. as hot as he can get it 

b. hot enough Lo fill the entire hole of the terminal 

c. just hot enough to allow the solder to flow smoot'nly 

d. hot e Jugh to make the solder drop off the joint 



ot flux should b^. used in electronic applications? 



a. 
b. 
c. 
d. 



40/60 
acid flux 
60/40 

rosin flux 
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7. 



8. 



9. 



10. 
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Which of the following most adequately describe a cold solder connection? 

a. silvery and snooth 

b. shiny and smooth 

c. silvery 

d. dull and grainy 

When soldering, what keeps the soiaer where the serviceman wants it? 

a. heat sink 
b» pliers 

c. gravity 

d, soldering iron 

Which side of the soldering iron tip should be lield against the Joint to be 
soldered? 

a. flat 
b- square 
c- round 
d. butt end 

When a vrire is to be soldered to a terminal in a radio chassis, the soldering 
iron is applied to: 

a. the wire only . 

b. the terminal only* 
c* the chassis ground. 

d. both the wire and the terminal 

Why should the lead of a wire be held with a flier while it Is being stripped 
of insulation? 

a. to keep it clean 

b. to meks soldering easier 

c. V.c-^p it from fra>d..;: 

d. to keep from breaking it. 
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1. 




LAP TEST: 



TRANSFORMERS 



If the primary of a power transformer ha:? 2000 turns with 120 vac applied. 
How many turns are needed in the secondary to have an output of 6 vac? 



a, 60 turns 

b, 100 turns 

c, 166 turns 
d- 600 turns 



2. Why is a transformer power supply used in a radio or T.V* chassis'? 



a. for Impedance matching 

b. to keep the voltage at a constant level 

c. to raise the voltage 

d. to lower the voltage 

3. A transformer designed for lat^-f requency operation requires a core of: 

a • high re ten t i vi ty - 

b. low permeabill ty - 

c. high reluctance. 

d. low reluctance, 

4. In air*-core coils, the coil is wound around a: 

a, core 

b. winding. 

c. coil form. 

d, powdered iron core. 

5* The fioctent of :oupling between two inductors is expressed by the terms: 

a. counter emf, 

b . sel f- induct ance , 

c. coefficient of coupling. 

d. varying current. 
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6. Which of the follcwing statements is always true when using a transformer 
in electronic applications? 

a. all trans formers have two windings 

b. the magnitude of coupling between the windings cannot be varied 

c. works on A-C. only 

d. will block D.C. through its windings 

7. An iron core is used in power transformers of a radio or T.V. for: 

a. dispersing the field about the windings. 

b. increasing the eddy currents. 

c» releasing the high-frequency currents. 

d. concentrating the field about the winding. 

8. A step-up power transformer in a radio or T,V. chassis has: 

a. a voltage input and a high voltage output. 

b. a power input and a high power output. 

c. a current input and a high current output. 

d. a frequency input and a high frequency output. 

9. If a 3:1 ratio step-down transformer has 3a of current in the primary, what 
is the current in the secondary? 

a. 6a 

b. 9a 

c. la 

d. 3a 

10. If a 5:1 ratio step-dowt^ transformer han 250 v uu the primary, whaL Ih Llie 
voltage being trans ferrea to Lhe rest of Lhe radloV 

a. 50v 

b. 25v 



c. 



2^- . 
1250v 
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LAP TEST: 



TRANSFORMER COUPLING 



Copper losses in a power trans fo'-^;er of a radio may be minimized by using: 



a. windings of a small diameter. 

laminated cores. 

high-resis tance windings • 
d. windings of a large diameter, 

2. What is cne current called which flov/s in the primary winding of a power trans- 
former with no load applied? 

a. exciting current 

b. eddy current 

c. secondary current 

d. leakage current 

3. The power dissipated by winding resistance in a radio's power transformer is 
called I squared R loss or: 

a. hysteresis loss. 

b. copper loss. 

c. eddy current loss. 

d. core current. 

4. The current-handling capacity of a power transformer in a radio is deter- 
mined by: 

a, the thickness of the insulation, 
b* the physical size of the windings . 

c. the amount of voltage applied. 

d. the shapr^ of the core. 

5. Which type of transf orfii?.r loss is reduced by using silicon steel as the core 
material? 

a. eddy current loss 

b . flux' leakage 

c. copper loss 

d. hysteresis loss 
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6. The material most commonly used to separate the core lamination of a power 
transformer in a radio is: 

a. varnish. 

b. resin. 

c. carbon. 

d. lead. 

7. Radio chassis' power transformer cores are landnated in order to: 

a. increase displaceir.snt currents. 

b. reduce mutual inductance. 

c. reduce eddy currents • 

d. reduce resistance. 



8. The follofwing schematic symbol Is for a: 

a. step-up, iron-core, tapped-secondary transformer. 

b. step-doOTi, iron-core, t^ped-secondary transformer. 

c. step-down^ air-core, tapped transformer. 

d. step-up, air-core, tapped transformer. 



i:3 



3 



An air-core transformer used in radio application operates beat at 



a. low frequency, 
b . high voltage , 

c. high frequency. 

d. high current. 

10. The energy used to realign the magnetic structure of a transformer core 
twice each cycle Ib dissipated as heat. ThLH lotis Is called: 



a. eddy current loss. 

b. flux leakage, 
c coppe r --s • 

d - ^ ; I ' ^esis 1 ost> . 
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L.'\P TEST: K.J)IO POWER SUPPLIES 



1. A simple inductance filter In a radio power supply operates on the ability 
of an inductor to: 

a. halt the flow of current. 

b. compensate for higher voltage. 

c. resist changes in current. 

d. reverse the direction of current flow. 

2. What would be the p^^rceiit of voltage regulation in a perfect radio power 
supply? 



b. 
c . 
d. 



5% 

100% 

4% 

0% 



3. Because a capacitor absorbs energy during the pulse, and delivers it to the 
load of a radio between pulses , the output voltage: 

a. falls to zero. 

b. never falls to zero. 
c» peaks* 

d. always remains the same. 

4. The schematic symbol for a semi-conductor rectifying diode in a radio power 
supply Is: A \^ 



B 



b. 



d. 



5. The maximum reverse voltage that can be applied acros.s rectifier without 
causing it to bieak down is called the: 



a. peak reverse voltage. 

b. plate-anode voltage. 

c. peak inverse voltage. 

d* reverse break-down voltage. 
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6. A dcivice which cuaverts A.C. po.^'cr to I .C. po'^'c i .it v/tric ns vt^!La>;t .s 1 li 
order to operate a piece of eJuc.tr.n:ic equLprivniT. I a: 

a powev supply. 

b. rectifier. 

c. filter. 

d. battery. 

7. A power supply in a rcidio whoso vo' tage virope- oi " :p.' rui' - c.b. l.y lhuIl'i load co 
dltions is said to have: 

a. pjor voltage regulation. 

b. a weak current. 

c. good voltage regulation. 

d. an inadequate filter. 

8. A diode placed In a circuiL so tliat :L p^n'mlrs curroni. i : i 1 1 ^' Mvou^h iL 1 
said to be: 

a. b locking b iased . 

b. passing biased. 

c. reverse biased. 

d. forward biased. 

9. When a rectifier is reverse biased in a radio or 1*.V. pow.jr supply, its 
res is tance is : 

a. infinite » 

b. low. 

c. high. 

d. minimum. 

10. The ripple frequency of a full—wave rectifier p. /er supply Is: 

a. twicv~' the A.C. supply frequency. 

b. equal to L.>e A.C. supply freqpMicy. 

c. i ,r^-\JenL nf th.e ...k. sunpiy f rec[iien-»v . 
■ . on e- h a 1 f th r A.C. s up p .1 y ' \ e c\ ue n o y 
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iUUi.DlNC; A RiVDlO POWER SUPPLY 



l! tlh r>- .lie iio .luU Kiu. . wh.it SL^L'Vt'r on a diodt?, i t.s polarity can be deter- 
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6, The filtering action in a power supply using an inductor depends on the in- 
ductor's : 

a. l')ng discharge time. 

b. low inductive reactance-. 

c. ability to prevent abrupt changes in current magnitude. 

d. low resistance. 

7. What type of power supply is used for applications that require low volumes 
of output current? 

a* bond eliminator 

b . L-section 

c. capacitance input 

d. simple inductor 

8^ In a radio power supply, the pulsating D.C. wave haa a peak value ripple 
voltage of 5v and the maximum output voltage is lOOv. What is the 
minimum output voltage? 

a. 85 V 

b. 105v 

c. 75v 

d. 90v 

9. What is the one thing a repairman has to observe when replacing or installing 
electrolytic capacitors in a radio power supply? 

a. physical size 

b. resistance 

c. polarity 

d. voltage 

10. What type of power supply filter is used for applications in radio power 
supplies that require large volumes of current? 

a. L-sectAo.-. 

b. -vi^j^ancci input 

c . Pl-sectiun 

d. RC filter 
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UNIT; RADIO AUUiO SECTION 



RATIONALE : 

One or the functions of a radio is to convert electrical impulses into audio signals. 
The audio section has three primary functions. One function is to detect electrical 
impulses. A second is to ampiify those impulses. The third is to convert the electrical 
impulses to mechanical energy. To understand how audio circuits function is essential 
for troubleshooting radio audio sections. 

PREREQUISITES : 

Unit: 77.03.0^1 - Tf^e ixadio Power Supply. 
OBJECTIVES : 

Given a basic radio text/ workbook , necessary tools and i:qui(Ktu)nt, id(»ntify the opera- 
tional characteristics the audio section and a detector circuit. 

Tost an audio amplifier. 

Build a detector circuit. 

RESOURCES : 

Printed Materials 

Basic Radio, la-^I. f iuci*;: Cr,r;ipar. ; . B-nton Marbor, Michigan, 1960. 



Basic Radio Kit, Hoatf>kit Mf.. iel F.K 2, Ift^athkit Company, ^leru'^- M.iihor, Michigan. 
Soldiering iron . 

Service Mastt^r- Kit 09 SM ^y-' :'(juivahMil Xrrlitc ^)^) XM \<\[, Jcnson Tools and Alloys, 
M117 North MUth Street, llvjcr^i::, Ari/oria. 

Princip,ii .Aiitiior(5) : P. liocjo^iLl: 
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RESOURCES: (continued) 
Volt-Ohm meter. 
Soldering tools. 

GENERAL INSTRUCTIONS : 

This unit consists of six Learning Activity Packages (LAPs) . Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

(1) Read the first assigned Learning Activity Package (L^P) . 

(2) Begin and complete the first assigned LAP. 

(3) Take and score the LAP test. 

(4) Turn in the LAP test answer sheet. 

(5) Determine the reason for any missed items on the LAP test. 

(6) Rroceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 3 through 6. 

(8) In this Unit, tfiero are some LAPs lhai have tests combined with other LAP tosts. 
These combined tests are taken after completing the last LAP covered by the test, 

(9) Take the unit tests as described in the Unit LEG "Evaluation Procedures" . 
(10) Proceed to the next assigned Linit. 



PERFORMANCE ACTIVITIES : 

.01 Vacuum Tube Amplifiers 
.02 Building Audio Ajr>piifiers 
.03 Aud io Amp! i^ier ' v.nctions 
.04 Testing ' , ic ; . ./J io ifi er 
.05 Detector Circuit FuncLi(3ns 
.06 Building a Detector Circuit 



EVALUATION PROCI:a){JIU: 



Wher: prete:sting: 

1 . The student takes the uwll multiplo-choice pretest. 

2. Successful completion is U out of 5 items for each LAP part of the pretest. 

3. The student tho:^ t.:Mk(^s a \.:n\\ perfornh": nee lesf 'f the unit pretest was successfully 
completed . 

4. Satisfactory completion of the performance test is meeting the criteria listed on 
the performance test. 
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EVALUATION PROCEDURE : (continued) 
When post testing: 

1 . The student takes a mu! tiple-choice unit post test and a unit performance test. 
2. Successful unit completion is meeting the listed criteria for the performance test. 



FOLLOW-THROUGH : 

If you have any questions at this time, consult vyith your^ instructor. You 
are ready to begin the first assigned Learning Activity Package (LAP) listed 
on your Student Progress Record (SPR). 
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UlNflT PEIETEST: 



RADIO AUDIO SECTION 



77,03.05.01. 

1. What is the main disadvantage of using a tetrode tube in a radio for an audio 
amplif if^r? 

a. capacitance is too low 

b. secondary emission 

c. too much current to drop 
ci. positive grid 

2. The capacity that exists in a triode vacuum tube between the plate and control 
grid is called the: 

a. in terelectrode capacity. 

b. capacitive resistance. 

c. workable capacity, 
d* stored capacity. 



3. How many elements are there in a pentode vacuum tube? 



a . 
b . 



3 
4 

5 
2 



A. Wliat is the name of the element lound in a tetrode tube, but not In a triode 
vacuum tube? 



a. catiiode 

b , ccn *■ r^l gj. id 

c . o 4.' L: 1^ u gri d 

d. filament 

What is the primary function for the extra griu in a tetrode tube? 

a. acts as a s tan dby -input grid 

b. to reduce in to re ie c t rode capacitance 

c . to make the Lube mo ce linerir in amjj 1 i f i r/iL i on 

d. to improve distortion 
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What is the element marked *'B" in the following diagram? 

a. suppressor grid 

b . control gr- d 

c. screen grid 

d. cathode 

Filament voltage of a radio or a television is usually: 




a. 
b. 
c . 
d. 



AC. 
DC. 

6 V. 
12v. 



8. When a small signal at the grid of ci vacuum tube causes ci large amount of 
current to flow through the tube, this Is culled: 



9. 



a. secondary emission. 

b. amplification. 

c. acceleration. 

d. demodulation. 

In the following diagram, what is th^^name of the element marked "A*'? 



a. screen grid 

b. suppressor grid 

c. plate 

d. control grid 

10. What device is used to hold the colTot a radio speaker in the center of the 
opening in the magnetic structure to preveat it frpm rubbing on the pot? 




c . 
d. 



ma gp e t 
b eis k e t 

dust cover 
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11. What is the main purpose of coupling capacitors when used in radio circuits? 

a. to block D.C. 

b. to pass D.C. 

c. to block A. C. 

d. grounding the control grid 

12. Kcw effectively an audio amplifier reproduces sound depends mostly on: 

a. its linearity. 

b. the frequency response. 

c. its power factor. 

d. its modulation ability. 

77.03.05.04. 



13. What component is placed In parallel with the bias resistor of an audio ampli- 
fier for seal Ilization of the output? 

a. by-pass capacitor 

b. resistor 

c. filter capacitor 

d. coupling capacitor 

14. What component is connected to the screen grid to help ground A.C. that appears 
on it? 

a. coupling condeusor 

b. grounding resistor 

c. by-pass capacitor 

d. bleeder 

15. Wiiat: is the t^c q^ose of the cathode resistor in an audio amplifier tube of a 
radii-'' 

a. grounding the suppressor ^rld 

b. amplification factor 

c. load resistor 

d. bias 
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16. The three basic things a radio must do to signal are detect, amplify and; 

a. reject. 

b. tune. 

c. de-emphasize. 

d . modulate . 

17. Which end of a diode is marked? 

a. the cathode end 

b . the anode end 

c. the high resistance end 

d. the low resistance end 

18. Why can a diode tube be used as a signal rectifier? 

a. it amplifies 

b . it's a one-way current device 

c . it uses a grid 

d. it has a high resistance path 

77.03.05.06. 



19, Detection might be best described as: 

a. inserti^ng audio signals onto an K.F. carrier. 

b. r^^.movlng the audio frtim a signal ho only the R. t\ In amplitied. 
c- simplifying audio signals. 

d. separating the audio eignala from tl>a radio-frequency Bigaalu. 



20- What is another term that can be used for a diode? 

a. 1. r "-Lr'Ls tance J^^vic^ 

b. filter 

c. one-way current device 

d. high resistance device 
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UNII PRETEST ANSWER KEY: RADIO AUDIO SECTION 



LAP 

01 1. B 

2. A 

3. C 

4. C 

5. B 

02 6. C 

7. A 

8. B 

9. B 
10. C 

03 11. A 
12. B 

OA 13. A 

14. C 

15. D 

05 16. B 

17. A 

18. B 

06 19. D 
20. C 
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Data Publ,:ihed: 



Learniog Activity Package 



Student: 



PERFORMANCE ACTIVITY: 



Vacuum Tube Amplifiers 



OBJECTIVE: 

Identify terms commonly used in the industry to describe the operation (s) of vacuum 
tube amplifiers used in a radio receiver. 

EVALUATION PROCEDURE ; 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 
RESOURCES: 

Basic Radio , Part 2, Heath Company. 
PROCEDURE : 

1 . Read pages 20-24 in Basic Radio (Part 2) . 
2. Take the LAP test. 



Principal Author{s): P. Schuster 
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LAP TEST ANSWER KEY: VACUUM TUBE .AMPLIFIERS 



1. A 

2. C 

3. B 
A. C 

5. A 

6. B 

7. D 

8. A 
9 . A 

10. A 
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Leamiiig Activity Package 



Studant: 



Date Published; 



11-17-75 



Date: 



PERFORMANCE ACTIVITY: 



Building Audio Amplifier's 



OBJECTIVE : 

Given parts, equipment, ana supplies; assemble an ^iudio amplifier according to the 
manufacturer's specifications and fv->ilcvving the procedures described in the text, 
Basic Radio . Part 2. 

EVALUATION PROCEDURE : 

Assembly is evaluated at the end o"" thir unit. 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 
RESOURCES : 

Basic Radio , Part 2, Heatfi Company 

Heath Kit EK - 2B . 
Hand tools 
Soldering iron . 
S 'dering tools. 
Vol t-ohm meter . 

PROC E DURE : 

1. Read pages 25-36 in Basic Radio (Part 2) . 

2 . Build an audio amplifier following procedures on pages 25-3^ 

3. Do experiments described on pages 33-36. 
U. Answer qiiostions on page 36. 

5. Cl^eck answer with cinsv/t»r kry on j>iU)t' 11*). 

b . Tcikt* the LAI ' trsl . 

Principal Autfior(s): W Schuster 
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LAP TEST ANSWER KEY: BUILDING AUDIO AMPLIFIERS 



1. B 

2. C 

3. C 

4. A 

5. C 

6. a 

7. D 

8. C 

9. D 
10. D 
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Studont: 



Date Published: 




11-17-75 



Date: 



PERFORMANCE ACTIVJTY: 



Aud io Amplifier Functions 



OhJECTIV £. 

Identify terms commonly used in the industry to describe the operation (s) of audio 

VMpliiK'Ts used in a r'adio receiver. 

rVALl'ATIOM PROCEDUR E: 

Successful completion of tlnis LAP is determined by correctly answering 8 out of 10 
items on a multiple-choice test that is combined with "Testing the Audio Amplifier" 
LAP test and is taken after completing that LAP. 

RESOURCES: 

Basic Radio , Part 2, Heath Company. 
PR OCEDURE : 

1 . Read pages 37-41 in Basic Radio (Part 2) . 
2. Proceed to the next LAP\ 



Principal Ai;thor(s): P. Schuster 
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Activity Package 



Student: 

Date: _ 



PERFORMANCE ACTIVITY: 



Testing the Aud io AmpI ifier 



OBJECTIVE: 



Given parts, equipment, and supplies; a^^semble, test and record amplification 
factor of an audio amplifier according to the manufacturer's specifications and 
following the procedures described in the text, Basic Radio , Part 2. 



EVALUATION PROCEDUR L: 

Amplifier testing is evaluated on che unit performance test. 
Successful I V complete a . !e?st 80% of the items on a multiple-choice test 

RESOURCES . 

Basic Radio , Part 2, Heath Company . 

Heath Kit EK - 2B. 
Hand tools. 
Soldering iron . 
Solderir^g t(u)ls. 
Volt ohm meteor . 



PROCCDURE : 

1 . Read pages 41-46 in Basic Radio (Part 2) . 

2. Perform experiments 1 and 2 using steps given on pages 42-^;- 

3. Answer questions on page 46. 

4. Check answers with key on page 1 19. 
5 . Take the LAP test . 



Principal Author(s) 



. P. Schuster 
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LAP TEST ANSWER KEY; AUDIO AMPLIFIER FUNCTIONS/TESTING THE AUDIO AMPLIFIER 



LAP 



03 



04 



1 . 


C 


2. 


A 


3. 


D 


4. 


A 


5. 


C 


6, 


B 


7. 


A 


8. 


C 


9 . 


C 


10. 


B 
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PERFORMANCE ACTIVITY: 



Detector Circuit Functions 



OBJECTIVE: 

Identify terms commonly used in the industry to describe the operation (s) of a detector 
circuit used in a radio receiver. 

EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 
This LAP test is combined with the LAP "Building a Detector Circuit" test and is taken 
after completing that LAP. 

RESOURCES : 

Basic Radio , Part 2, I leath Company . 
PROCEDURE : 

1 . Read pages 47-50 in Basic Radio (Part 2) . 
2. Proceed to the ne.xt LAP. 



Principal Author{s): P. Schuster 
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PERFORMANCE ACTIVITY: 



Building a Detector Circuit 



OBJECTIVE . 

Given parts, equipment, and supplies; assemble a detector circuit according to the 
manufacturer's specifications and following the procedures described in the text 
Basic Radio, Part 2. 



EVALUATION PROCEDUR E: 

Assembly is evaluated at the end of this unit. 

Successfully complete at least 80% of the items on a multiple-choice tost about this LAP, 



RESOURCES : 

Basic Radio . Part 2. 

Heath Kit EK - 2B. 
Hand tools. 
Soldering iron. 
Soldering tools. 



PROCEDURi::: 



1 . 


Read pages 50-54 in Basic Radio 


(Part 2) . 


2. 


Build a detector circuit following 


the steps on pages 50-52 


3. 


Complete experiment 1 on page 52, 


4. 


Answer questions on page 54. 




5. 


Check anbwors with key on piigc 


120. 


6. 


Take the LAP test. 





Principal Author(s): P.Schuster 
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LAP TEST ANSWER KEY: DETECTOR CIRCUIT FUNCTIONS/BUILDING A DETECTOR CIRCUIT 

LAP 



1. 


B 


2. 


C 


3. 


B 


4. 


B 


5. 


A 


6. 


A 


7. 


A 


8, 


C 


9. 


D 


10. 


A 
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UNIT POST TEST: 
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1. In respect to the plate, what is the potential on the screen grid in a tetrode 
vacuum tube? 

a. same as control grid 

b . same as cathode 

c. positive 

d. negative 

2. What is the potential on the sapprcvstior ^rid uT a pcmtudc lubc'l 

a. positive 

b. ground 

c. same as screen grid 

d. negative 

3. What is the name of the element that is found in a pentode tube, but not in 
a tetrode tube? 

a. control grid 

b. capacitive grid 

c. screen grid 

d. suppressor grid 

4. What are the two main functions a power supply must do in order for an 
electronic circuit to opprateV 

a. provide id and cathode voltage 

b. ^i-^-^da filament and t-'^t^ voltage 

c. provide plate and cathode voltage 

d. provide grid and plate voltage. 

5. What is the purpose of the resistor in series with the cathode on a triode tube? 

a. a power source 

b . to drop current 

c. amplifying 

d. biasing 
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6. The first number or digit of a tube number refers to: 

a. power in. 

b. amplification factor. 

c. filament voltage. 

d. power out. 

7. Which of the following tubes has the highest amplification factor? 

a. triode 

b. tetrode 

c. diode 

d. pentode 

8. In a tetrode or pentode tube, what type of voltage must be applied to the screen 
grid in order to make it operate? 

a. low D.C. 

b. high D.C. 

c. high A.C. 

d. low A.C. 

9. What is the major disadvantage of using a tetrode vacuum tiibe as an amplifier 
in a radio? 

a. non-linear operation 

b. inefficiency 

c. distortion 

d. secondary emission 

10. What type of 'current device is a vacuum tube when used In an audio amplifier 
of a radio? 

a. A.C. 

b. np^-^rlvL! 

c. D.C. 

d. low 
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11. How efficiently an audio amplifier reproduces sound depends mostly on: 



a. 


its modulation ability. 


b. 


its power factor. 


c. 


i ts linearity . 


d. 


the frequency response . 


What 


is the audio hearing range of the human ear? 


a . 


60 HZ to 100 HZ 


b. 


60 HZ to 15,750 HZ 




15,000 HZ to 15,750 HZ 


d. 


20 HZ to 15,000 HZ 



77.03.05.04. 



13. Any audible humming or buzzing heard In a radio audio amplifier is a basic 
form of: 

a. distortion. 

b. response. 

c. noise, 

d. modulation. 

14. As a rule, what is the impedance of most speakers used in radios or T.V.'s? 

a. depends entirely on the audio output transformer 

b . 8 ohms 
c^ 4 ohms 
d. 16 ohms 

15. What component is placed in parallel with the bias resistor of an audio 
amplifier fc^ tabilization of the output? 

a. by-pass capacitor 

b. coupling capacitor 

c. filter capacitor 

d. resistor 
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16* If a diode is used as a detector, most likely it is a: 

a. NPN. 

b. silicon type. 

c. PNP. 

d. germanium type. 

17. The three basic things a radio must do to a signal are; detect, amplify, and: 

a. tune. 

b. reject. 

c. modulate. 

d. de-emphasize. 

77.03.05.06. 



18. Detection in a superheterodyne radio occurs: 

a. in the antenna circuit. 

b. before the signal reaches the audio AMP. 

c. after the signal has reached the audio AMP. 

d. before the signal reaches the I.F. AMP. 

19. In a radio receiver, how many triodes are needed for both detection and ampli- 
fication? 

a. 3 

b. 1 

c. 2 

d. 4 

20. Tlie function of the detector circuit in a radio la rectifying and: 

a. Jr. firing thp moduiatu. I broadcast signal that is applied to it. 

b. filtering the modulated broadcast signal that is applied co it. 

c. de-modulating the modulated broadcast signal that is applied to it. 

d. modulating the unmodulated broadcast signal that is applied to it. 
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LAP 

01 1. C 

2. B 

3. D 

4. B 

5. D 

02 6. C 

7. D 

8. B 

9. D 
10. G 

03 11. D 
12. D 

04 13. A 

14. B 

15. A 

05 16. D 
17, A 

§6 18. B 

19. B 

20. B 
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UNIT PERFORMANCE TEST: 



RADIO AUDIO SECTION 



Sex: M F (Circle 1) 



OBJECTIVE: 



Given parts (Heath Kit EK-2B), equipment, and supplies, assemble a detector 

circuit in a superheterodyne set according to the manufacturer's specifications 

and following the procedures described in the text, Basic Radio . Part 2, pages 50-53. 



The student will be given components, tools and equipment to assemble a radio- 
audio detector circuit. 

ASSIGNMENT : 
CONDITIONS : 

The student will be tested in an environment similar to that of a radio-TV shop. 
He will be supplied with the same tools and reference manuals normally available to 
radio-TV service persons. He may receive no assistance from other students or the 
instructor. 

RESOURCES : 

Basic Radio , Part 2, Heath Co., 1961 
Heathkit, Model EK-2B, Heath Co., 1961 

Soldering iron, needle-nose pliers, nut driver set, screwdrivers, slip joint pliers. 



TASK: 
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Date Published: 
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Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactorv 



CRITERION 
Met Not Met 



Objective 1: 



1 . Proper solder techniques . 



Criterion: Basic Radio, Part 1 , Page VIII . 



Basic Radio, Part 11, Pago VIII . 



2. Temporary type of lap joint used when applicable. 



Criterion: Basic Radio, Part I, Page 47 
3. Proper placement of components . 



Criterion: Basic Radio, Part 11, Page 53. 



4. Tubes and lamp light when voltage is applied. 



Criterion: Basic Radio, Part 1, page 49. Basic Radio, 



Pa r til. Page 16. 



5. Successful completion of experiments. 



Criterion: Basic Radio, Part 11, Page 52. 



6. Follow safety procedures. 



Criterion: Basic Radio, Part 11, Page 16. 
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(Checklist continued) 

CRITERION 
Met Not Mft 


7- Proper wiring installed. 






Criterion: Basic Radio, Part 11, Page 53. 






8. Task completed in allotted time. 






Criterion: Doesn't exceed 5 hours. 






Student must meet criterion on 6 line items to obtain an over- 






all score of satisfactory. 
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LAP TEST: 



VACUUM TUBE AMPLIFIERS 



1, What is the potential on the suppressor grid of a pentode tube? 

a. ground 

b. positive 

c. same as screen grid 

d. negative 

2o What is the most widely-used tube in present day electronic applications? 

a. diode 

b. tetrode 

c. pentode 

d. triode 

3. What is the primary function for the extra grid in a tetrode tube? 

a, acts as a standby-input grid 

b, to reduce interelectrode capacitance 

c, to make the tube more linear in aaiplif ication 

d, to improve distortion 

4. What is the name of the element found in a tetrode tube, but not in a triode 
vacuum tube? 

a. control grid 

b. filament 

c. screen grid 

d. cathode 

5. How many elcir^ats does a tetrode vacuum tube have? 



a. 



c. 



4 
3 
5 
2 
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6. The capacity that exists in a triode vacuum tube between the plate and con- 
trol grid is called the: 

a. capacitive resistance. 

b . interelectrode capacity. 

c. stored capacity. 

d. workable capacity. 

7. What are the two main functions a power supply must do in order for an 
electronic circuit to operate? 

a. provide plate and cathode voltage 

b. provide grid and plate voltage 

c. provide grid and cathode voltage 

d. provide filament and plate voltage 

8* What is the main disadvantage of secondary emission in a tetrode vacuum tube? 

a. increases distortion 

b. reduces distortion 

c. eliminates interelectrode capacitance 

d. reduces oscillation 

9. How many elements are there in a pentode vacuum tube? 

a. 5 

b. 2 

c. 3 

d. 4 

10. VJhat is the main disadvantage of using a tetrode tube in a radio for an audio 
amplifier? 

a, secondary emission 

b, too m'jrh current to drop 

c. positive grid 

d. capacitance is too low 
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LAP TEST: 



BUILDING AUDIO AMPLIFIERS 



2. 



3. 



4. 



5. 



ERIC 



What device is used to hold the coil of a radio speaker in the center of the 
opening in the magnetic structure to prevent it from rubbing on the pot? 

a. magnet 
b* spider 

c. basket 

d, dust cover 

What is the major disadvantage of using a tetrode vacuum tube as an amplifier 
in a radio? 

a. inefficiency 

b. distortion 

c. secondary emission 

d. non-linear operation 

Which of the following tubes has the highest amplification factor? 

a. trlode 

b. tetrode 

c. pentode 

d. diode 

What is another name for the bouncing of electrons off from the plate of a 
vacuum tube? 

a. secondary emission 

b. deceleration 

c. demodulation 

d. emission 

The first number or digit of a tube number refers to: 

a. power out. 

b. power in. 

c. filament voltage. 

d. amplification factor. 
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6. What is the element marked "B" in the following diagram? 

a. suppressor grid 

b. screen grid 
cathode 

d, control grid 

7. What type of current ddvice is a vacuum tube when used in an audio amplifier 
of a radio? 

a. low 

b. negative 
c • Pl • C • 

d. D.C. 

8. In a tetrode or pentode tube, what type of voltage must be applied to the screen 
grid in order to make it operate? 

a, low A.C. 

b, low D.C. 

c. high D.C. 

d. high A.C. 

9. When a small signal at the grid of a vacuum tube causes a large amount of 
current to flow through the tube, this is called: 

a. acceleration. 

b. secondary emission. 

c. demodulation. 

d. amplification. 

10. For convenience, the suppressor i^rid of a pentode tube is connected to thu: 

a. plate. 

b. screen griLl. 

c. C'^-._roi grid. 
J.. cathode. 
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LAP TEST: AUDIO AMPLIFIER FUNCTIONS/TESTING THE AUDIO AMPLIFIER 
1, What is the main purpose of coupling capacitors when used in radio circuits? 



a. to pass D,C, 

b. grounding the control grid 

c, to block D, C. 

d, to block A.C. 

The bias on the grid of a vacuum tube audio amplifier must be a(n) : 

a. D,C, voltage 

b. low voltage 

c. A.C, voltage 

d. high voltage 

How effectively an audio amplifier reproduces sound dependH moatly on: 

a, its power factor, 

b, its linearity, 

c, its modulation ability. 

d, the frequency response. 

An audio output stage of a radio amplifies: 

a. voltage. 

b. ciarrent. 

c. phase inverting. 

d. resistance. 

What is the primary function of an audio output transformer in a tube type 
audio amplifier? 



coupling 

b. A.C. blocking 

c . step-down transformer 

d. plate supply voltage 
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What component is connected to the screen grid to help ground A.C. that 
appears on it? 



d. grounding resistor 

Any audible humming or buzzing heard in a radio audio amplifier is a basic 
form of: 

a. distortion. 

b. noise. 

c. response. 

d. modulation. 

What component is placed in parallel with the bias resistor of an audio 
amplifier for stabilization of the output? 

a. filter capacitor 

b. coupling capacitor 

c. by-pass capacitor 

d. resistor 

Wliat is the first component found in an audio amplifier circuit of a radio? 

a. coupling capacitor 

b. diode 

c. volume control 



What is the firPu component found in an audio amplifier circuit of a radio? 



b. 



c. 



bleeder 

by-pass capacitor 
coupling condensor 



tube 




c. 



coupling capacitor 
diode 

^^'^lunie control 
tube 
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LAP TEST: DETECTOR CIRCUIT FUNCTIONS/ 
BUILDING A DETECTOR CIRCUIT 



Which end of a diode is marked? 

a. the anode end 

b • the cathode end 

c. the high resistance end 

d, the low resistance end 

Which of the following best describes distortion? 

a. the amount of ampliciation during detection 

b. noise not being amplified 

c. difference between reproduced sound and original sound transmitted 

d. can be completely eliminated 

The most coimnon device used for detection is: 

a. a transistor. 

b. a diode. 

c. an amplifier. 

d. a capacitor. 

The three basic things a radio mua t do to signal are detet:L, amplify and: 

a. reject. 

b. tune. 

c. modulate. 

d. de-emphasize. 

Why can a diolo tube be used as a signal rectifier? 

a. Il s a one-way current device 
D. it amplifies 

c. it uses a grid 

d. it has a high resistance path 
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6. A good substitute for a diode when used in detection is a: 

a. transistor. 

b . vo lume con t ro 1 . 

c. coil. 

d. capacitor. 

7. Detection in a superheterodyne radio occurs: 

a. before the signal reaches the audio AMP. 

b. before the signal reaches the I.F. AMP. 

c. after the signal has reached the audio AMP. 

d. in the antenna circuit. 

8. Wliat is the purpose of the detector circuit in respect to the audio amplifier? 

a. to demodulate the signal 

b. to rectify the audio signal 

c. to remove the audio from the R.F. signal 

d. to rectify the R.F. signal 

9. What part of a vacuum tube is the input signal applied to? 

a. the plate 

b. the cathode 

c. the filaments 

d. the grid 

10. In a radio receiver, how many triods are needed for both detection and 
amplification? 
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RA TIO NALE: 

Th-r basic sectiori of a superhoU-rodyne receiver is the oscillator circuit. This circuit 
UiOvij.:^ ^;-lec:>ve tufiii;^:] for tlu- r.:c:h'j ;J;:^'er s(:.M^vii:K] the Turictions of the oscillator 
circuit will enable you to effectiveh/ troublesiiooc a.'id evaluate an oscillator circuit. 



PREREQUISITES: 



OBJECTIVE : 

Using nee.obsary toots, i,:c:]u ipnuM'it unci i dciio [r^xl/ wr^rki^ook : 

1 . Build an RF r^mpi if ior . 

2. fiuild and test an cvsciiiator circuit. 

identify the purpose :uyJ c")f>r;ration chnrarlcr istics nf ■<]n RF- secti(ni. 
KE S OUI^O ES: 

P r intcid a t er 1 a I s 

Basic K;.:-^>. Part ' " ti i Cmr.p^ f ■ Rti Uofi i iarlj(;r\ Mictiicjar^ 19G0. 

Basic Radio Kit, 1 loa ! h k 1 1 iViorirl E K 2, 1 leatiikii Cofn[jari/ , fknuon liarljor, Michigan, 

Service Mai.ter- Kit 99 S'l or e(]U!v,^l-nl, );cHi(-99 S-vl KiO Jenso;; i'doIs and Alloy s, 

iill / North U-^ili Sfr:.*v/!, iM,)'^;.!;'. .'\r ! / . ) 1 1. 1 , 
Vu I L 'Ohm inettM' . 
S')!derirK; Ujois. 



Principe! Authorls): H()(}()a[t 



ERIC 



Page 2 



77.03. 06.00. A2-1 



GENERAL INSTRU CTIONS: 

This Unit consists of four Learning Activity Packages (LAPs) . Each LAP will provide 
specific ir)furmat !(>r\ for coni^il etior i (jI -a learning activity. 

The general procedure for this Urut is as follows: 

(1) Pxead the first assigned Learning Activity Package (LAP) . 

(2) Begin and complete the first assigned LAP. 
(3; Take and score the LAP test. 

(4) Turn in the LAP test answer sheet. 

(5) Determine the reason for any missed items on the LAP test. 
(6] Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 3 through 6. 
(8] Take the unit tests as described in the Unit LEG "Evakintion Procedures". 

(9j Procoe':i to the ncxi assigried unit. 



PERFORMANCE ACTIVITIES: 



.01 Radio RF Section Function 

,02 Building an RF Anif)lificir 

.03 Oscillator Functions 

.04 Testing an Oscillator Circuit 



EV ALUATION PROCED URE: 
When pretesting: 

1. Tne student takes ttie unit mul tipie- choice pretest. 

2. Successful cofnpl H ior^. is oLit of S iUuns for each LAP part of the f:)retesl. 

3. The lUiciijnt ll.'-., ' ike^ a unit porf oroiarK:^ test if the urnt prtUc^st was succ(}ssfully 
compler- 

^ . Su. t i ^'iiic (c) y c.MnpU't u - n of i ! ; )? i - li ii m.i : 'tCc h •'■.l is ii uj t! k- cr itei" iti I i stecJ on ttio 

f jcr l()r^(TK)n< v ti's! . 

] . T\M' '-Uicit-i'i i I J l-ii^s ,1 : • iU ! ! i ■ c I it> ic : ?. i . i i 1 t t-sl h :u i < i unit pf-t firriiDna-. l(*s t . 

2. Stjcc^:bsi ul uriii completion is nieedrKj ilv.: iistocf crit(*ria for the? f)erformnnce test. 



FOLLOVV-TH ROU C H : 

You are now ready to berjin v.ilh tlui fir st assigr^eci l.At*. If you havi,^ any qiiostions, 
consult v;ith yoiir instrL]c:tt>r . 
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UNIT PRETEST: 



RADIO RF SECTION 
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1. VThich of the following is used to change cha resoaant fLequeucy of a RF 
amplifier in a radio chassis? 

a. a coil and capacitor 

b. changing the IF frequency 
the tuning knob 

d. changing the resistance of the RF AKP 

2. What would be a good indlcatLon of a poor RF section in an m radio? 

a. poor station audio 

b. high noise to audio ratio 
r. oscillation 

d. distortion 

3. Each time a signal goes from one RF stage to another in a RF section, the 
strength of this signal: 

a. becomes distorted. 

b. increases. 

c. decreases . 

d. remains the sarae. 

4. When a RF AMP section of a radio is selecting a desired signal, what is it 
doing to all other signals? 

a. a^.;' ? ' ' ; 

b. .^;ro LUiCi i nt; 

c. rejecting 

d. tuning 

In a RF section of an iUi radio, the injn.it and output fre'-'encfes must: 

a. be 455 KHZ np-rn-i. 

b . oscillate. 

c. be the saina as the IF frequency ^ 

d. be the same. 
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6. The RF secuion o i' a broadccu^c receiver has two functions v/hich are to: 

a. select aad amplify the proper signal. 

b. select the proper sigriaJ. only, 

c. amplify the proper signal only. 

d . ampiify all frequencies within the audio range. 

7» la a tuned resonant circuit, what amount of current flows back and forth be- 
tv7een the coil and the capacitor? 

a. large 
b . low 
c . s ma 1 1 
.1, weak 

8. On v;hich part of an Rl* ampl. ifier tube will the rersonant voltage appear? 

a. the cathode 

b . the grid 

c. the plate 

d. the power supply 

9, What do the dotted lines symbolize In the illustration below? 




a. a trimmer cap;jcitor 

b. an altenuite clrLMiit 
an old r 'ici i o 

d. a ^'.angod capa^Mtor 

The "nickname'' or" m Aim radio Llmi uses tuned KF stages is a: 

a. TFIF radio. 

b. superhe te rody .ie radio. 
eKcellent radio. 

d. hif^h 0 radio 
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11. WiiaL wouicl result: if an osc i, l.i ator cLivuir. did not have aa ouLt^ide "push"? 

a. It would drilL off frequency 

b. it would slop f uiioLlon Lng 

c. it wauld lower jn frequency 

d. it would raise in frequency 

12. An AC signal generated by a radioVs oscillator may be both RF and: 

a. regenerative. 

b. feedback- 

c. audio. 

d . DC . 

13. 'Ihe main purpose of an os o i ! 1 at: o r cinulL Ln a radio OHci.ilaLor is: 

a. feedback. 

b . frequency stabilization. 

c. outside voltage. 

d. dampening. 

lA . An oscillator in a radio circuit is used to generate: 

a. DC. 

b . audio . 

c. AC. 

d. DC frequencies . 

15. What happeias in e:\ oscillalor i-ircult wlieu a I uhe. reailie.s iiiaxlnmm tMirrunt? 

a. the Lube qui is 1" imc t: i on i ay; 
b- drift 

the cu/rent stops increasing in the tickler coil 

d. the Lahv^ 'ainpens out 
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16. What happGT'is to .a aaperhetcrodyne r;id1(.) when rhe local oscillator fails? 

a. it plays only strong stations 

b. the selectivity decreases 

c. it squeals and howls 

d. no station is received 

17. The quicker method for determining v;liat:lier or not an oscillator is function- 
ing la to measure its; 

a. frequency. 

b. cathode voltage. 

c. grid-bias potential. 

d . p Late potential . 

18. How are oh c 1 L lat 1 ons made continuous In a vacuum-tube circuit? 

a. by degeneration in the grid circuit of tlie tube 

b. by high plate voltage on the osciliat(3r Lube 

c. by feedback Crom plate to grid 

d. by using a triode witli a lilgii amp I L f 1 cat i on factor 

19. The trimmer capacitor In an oscillator feedback circuit: 

a, changes the frequency. 

b, changes the selectivity. 

c, changes the bensitivity. 

d , ilia t ch es L mp e d a n ce with the coil 

20. When a circuit is o:-ci 1 lating , the rate at vjhich the change occurs is termed 
Lhe : 

a . f: red ncTi ^y . 

u . res Lt> r: 't.. : ^ . 

c . ' ' . . . i.-..^ cc . 

d . w. I ve - 1 er. c { w , 
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UNIT PRETEST ANSWER KEY: RADIO RF SECTION 



LAP 



01 1. A 

2. B 

3. B 

4. C 

5. D 

02 6. A 

7. A 

8. B 

9 i; 

.0. A 

03 11. B 

12. C 

13. C 

14. C 

15. C 

04 16 . C 

17. C 

18. C 

19. A 

20. A 
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PEP.rO.RiVlANCS ACTIVJT 



Datu Pjlilisiied: 



1 1-18 75 



Learmng Acti¥ity Packag 



Studiafit: 
Date; _ 



i^.n'.lin K^' S(:ci'i(.)n Function 



OBJECTIVE : 

Identify terms cornaionly v.sed in the iiKiustry co describe the operation (s] of the RF 
sectir^n used in a radio receiver. 



EV ALU AT! ON F^ROCbDUKE: 

Successfully complete at least QO'i of the items on a multiple-choice test about this 
LAP. 



RESOURCES: 



Basic Radio, Part 2, Heath Cojnpariy 



PROCEDURE: 

1 . Read paucs 55 59 ifi L^:\-:jiLl\^i:'Ji: - 

2 , Td ko ihe \J\P test . 



Principni ALJthf>r(s;: y\ Schuster 
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LAP TEST ^\NSWER KEY: lUDlO RF SECTLON FUNCTIOM 



1 . 


Vj 


2. 


A 


3. 


C 


4. 


A 


5. 




6. 




7. 




8. 


B 


9. 


B 


10. 


c 
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I Lsambiq Activitv Pack- 



PERF0R!V1A^^CE ACTIVrrV: 
OBJECTiVE: 





DuUf, 



Given parts, equipment ancl supplies; assernbienn RF arnplifier according to the 
nu^nufaciurer' 5 specifications ancl follov;ing the procedures described in the text 
Basic Kcidio, Part 2 . 



Assembly is evaluated at the end of this unit. 

Successfully cumpieU> at least 80?. of tlie items on a multiple-choice test about this LAP. 
RESOURCES: 

bas ic Ra dio, Pan 2, I It^ath. C;.ompar.y . 

Hea!h Kit EK 2B . 
r!f.jnc.! tiA.>!s. 
Soideriri^ '^^'on . 
Solcir r iny [oo \ s . 

PROC EULi .: 

1 , :(ead pa(.j(,^s 59-u'4 in Brisic l^adlu (f art 2] . 

2 r:Li:ld dn :^<'^- ainplifier following \\'<\^ slops o!"i pacjt^s j9-63. 
3. Do n xpnri;7i<^r^t ; dr '.:rd..:':i j^^-H'- ' - 

^1. Afisvvt-r ire c;L;'jslior^,^ du pa.jc S'^i. 

5, Check answer vj\[\] Uw. key un piUj^' i20. 

Pri'^icipul Aiithor(s): p Se husttM^ 
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LAP TEST a:>iswer KEY: BUILDING AN RF AMPLIFIER 



1. c 

2. A 

3. A 
A. A 

5. D 

6. U 

7. A 

8. D 

9. C 
10 . C 
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Pru^'.r.: in. (nr. 
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StL'dfir.T: 

Dm: ^ 



PERFORMANCE ACTiVT 



i into:' F Lino {.ions 



OBJECT IVE' 

Identify terms commonly tised in the indiistr-y to descr'ibe the operaticjn (s) of an 
oscillator ubTid in a radio receiver. 



EVALUATION^ PROCEDURE 

Successfully co[nplciic iGasl vTOoor the ilunis on a multiple choice lest about this LAP, 
RESOURC ES: 

Basic Radio, Part 2, Heal'n Compar^y. 



PROCEDURE : 

1 . Read pages 5B-70 ii-^ 'Josic Radio (Pari. '?.] 

2 . Take the LAP ^esr . 



Principal Author(r,): p. Schuslef 
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1 . 
2. 
3. 
4. 
5. 
6. 
7 . 
8. 
9 . 
10. 



C 
A 
A 
D 

A 
3 
A 
B 
i\ 
B 
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Dale: _ 

PBRfOPMANCe ACTlViTV: resting an Osciilator Circuit 



OBJECTIVE: 



Given parts, equipment, and supplies; assemble according to the manufacturer's 
specifications, test, and record characteristics of operation for an osciliator circuit 
follov/ing the procedures doicribeci in th-? text, Basic Radio , Part 2. 



Assembly is evaluated at i\\e erid of this Uriit. 

Successfully complete al least 80% of the icems on a multiple-choice test about this LAP. 
RESOURCES : 

B asic Radio . Part 2, Heath Company. 

Heath Kit EK - 2B. 
Hand tool s . 
Soldering ircr^ . 
Soldering tools. 
Volt -Ohm mete'" . 

PROCEOuf- : 



"i . Read pages 71-78 in Basic^Rad__kj^ [\\\ri 2] , 

2. Buiid ar^. oscillator circuil loHovving thie steps on pages 71-76, 

3. Perforr.> cjyper' ime:'?- s M'::5^r on iJricies "^^ 7(i, 

4. An3v;er^ ques;;'or.s om f>:ige 78. 

5. Check answers with Icoy r>n page 120. 
6 . Take LAP tes'. . 



^ Principal Author (s): P. Schuster 
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LA? TEST AMSl.'ER KEY: TKSTINC; AN OSCILLATOR CIRCUIT 



1. 


0 


2. 


B 


3. 


B 


4. 


k 




C 




A 
A 


8. 


K 


9. 


c: 


10. 
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UNIT POST THST: 



RADIO RF SECTION 



77.03.06.01. 



i. In a radio receiver, the main funccion of the RF section is to tune and: 



a« modulate the signal. 

b. select the signal. 

c. detect the signal. 

d. amplify the signal. 

2. io check the resonance rv^ the rlrst RF amplifier, one v/cuid use: 

a. an anuneter. 

b. a voltmeter. 

t: . an oscilloscope. 

d. a signal generator. 

3. In a resonant .-Ircuit of an AM radio, which comjjonent iiornuiLJ.y changes the 
resonant frequency of the RF . ' SL^ctJon? 

a. a tube 

b. a variable capacitor 

c. a variable coil 

d . a CO up 1 L. ri g c a p ac i tor 

4. The term used to describe how efficiently a radio receiver will tune in a weak 
signal is chilled: 

. sti i.c c 1 1 w' L ty . 

b . :*ens L L ' i _ y . 

c . ' .' \'\- 1 1: ri M'^ypt- . 

d. {' Ine t nn Lkig . 

What i liie tLM-luiicai nai:ie for the variable capacitor uMcd in tiui UFHCHttton 

uT .1 radio.' 

a. ^!:anged 

b . cort'.d 

c- banded 

d. resonant cripacl tor 
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6. A low 0 coil in a RF amplifier will v;ork well at the: 

a. high end aaci poorJy at the low end. 

b. low end and poorly at thf low end. 
low end and poorly at the high end. 

d. high end and poorly at the high end. 

7.. VHiat is the major d Ls ad -.'an Cage of using a ganged, variable capacitor in a 
radio's RF amplifier? 

a. too many trimmers. 

b. low selectivity. 

c. iov/ sensitivity, 
d . CO s t . 

8* The triuuner capaclnor in a radio's HF section is used: 

a. for better tuning. 

b. for oscillation. 

c. to get a "ganged" capacitor, 
d- for coupling. 

9. A high Q coil in a RF amplifier will work well at the: 

a. high end and poorly at the low end* 

b. low end and poorly at the low end- 

c. low end and poorly at the high, end, 

d. high end and poorJy at the hi.gh end. 

Which of che following is produced in the coils of an RF amplifier's circuit 
and is one of the major difficulties in TRF radios as well? 

a . V o .1 1 a ga ro p 

D . radia tl. i 

c. he;'* 

d . c u r T' e r i t 
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11. VJhaC is the name of tl;e coil found in most oscillator circuits that provides 
the feedback ener^^^y? 

a. flyback 

b. tickler 

c. secondary 

d. primary 

12. How is the energy for fe^edback trriusferred from one coil to another in a radio 
oscillator circuit? 

a. by a capacitor 

b . by wire 

c. by resistance 

d. by transformer action 

13. What piece of test equipment is used to check the RF circuits in a radio re- 
ceiver? 

a. a RF generator 

b. a regenerative circuit 

c. a diode 

an audio generator 

1^. How does the tickler coil couple energy back into the coil of the tuned cir- 
cuit of an oscillator? 

a. by the energy given off by the^ osc j llator 

b. by the tickler coil's magnetic f:LEHd 

c. by the tickler coil's core 

d. by the number of turns of wire that make up the tickler coll 

IS. In electronic aop 1 1 c at 1 ons , the adjustments on a signal generator are used for: 

a . ' ^ . . i n g the f re 4 av. cy « 

b. zeroing, 
c . Lor> ks . 

d. calibration. 
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16. The vacuum tube of an uscillaCor functions -i^s : 

a • a p ewe r s up p ly . 

b. a frequencv control. 

c. an electronic switch. 

d. a degenerative feedback path. 

1/. WliaL piece of test equipment is used to nij^asure the frequency of an oscillator? 

a. a regenerative diode 
b- an oscilloscope 

e. a V.O.M. 

d . a signal generator 

Ife. ill'? local oscillator frequency of a broadcast band receiver is: 

a. the same frequency as the incoming frequency. 

b. equal to the sum of the incoming frequency plus the IF frequency. 

c. the same as the IF frequency. 

d. lower in frequency than the incoming frequency. 

19. What type of receivers use osc:i llators ? 

a. crystal 

b. TRF 

c. superheterodyne 

d regenerat j ve-detec to r 

20. In radios, Obciliatr»rs are differt-nr tlum audio amplifiers because of: 

a. cube amplification factor. 

b. the power supply vo.ltage. 

c. the type of tube used. 

d . f eedb ack . 
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RADIO RF SECTION 



OBJE CTIV E: 

Given parts (Heathkit EK-2B) , equipment, and supplies, assemble an R-F amplifier 
in a superhetarodyne Svtt according to the manufacturer's specifications and following 
the procedures in the text, B asic Radi o, Part 2^ pp. 59~63. 



Th.o; studC'nl will bo C}\\'(tr^ coirjporuM its , LocMs rind i^quif:n:KMit to assc^mble a radio 
frc.,^uc:i .cy ampl if ^ ^i- . 

ASSiGMMENT: 



COND ITIONS : 

Thv. student wili tcstod in an environment similar to that of a radio-TV repair shop. 
Wi.^ will bo suf.j|:lrMi tfu^ same tools and referonce manuals norm<^lly available to 

radio t / sor^. - ; sons 'it: ,->iay receive no assislancti from other students or th(i 
ir^Structur . 

RESOURCES: 

Basic Radio, F^arl 2, l i-r^lh Co . . "19GI. 
Heathkit, Model EK 2B, Heath Co., 1961. 

Soldering iron, rieedlL' rioso pliers, nut driver sot, screwdrivers, 6" crescent VN/rench . 
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OVERALL PERFORMANCE: Sati 5factory___ Unsatisfaclor 



CRITERION 
Met Not Met 



Objective 1 : 






1. Proper solder techniques. 






Criterion; Basic Radio, Part 2, Page VIII. 






2. Proper placement of components. 







Criterion: Basic Radio, Part 2, Page 61. 






3. Proper vviriny i l i:, ta 1 led . 






Criteriofv Basic Radio, Part 2, Page 61. 


'i Tubes of ; tamp liyht wi"\en voltage is applied. 






Oiler i'.;n. Basic Radio Part ^'dt^-es n9 and 79, 
Pan 1 , p . 16. 

5. Successlui CL/mplttion of the circuit evaluation. 






Criuor ion: Basic Radio, Part 2, F'age 62. 






6 . i M o w :> s a :' *j I v p • oc 0 d u r e s . 






Criterion; Basic Radio, ^-^art 2. Page 16. 






, 7. Teraporary type lap joints used when applicable. 
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.Criterion. B^s\c Radio, Part 1, pp. n7 and 49. 






Pan ?....p,CL.J«a.l.i..^ 






-~ - ft. Tr^sk romplpted in alloUod time. 






Criterion: Doesn't exceed 5 hours. 







1 Student must meet criturion on 6 line items to obtain an ovor- 






j all score- of satisfactory . 
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RADIO RF SECTION FUl^CTION 

1. In, a radio chassis, the signal is fed to which of the following grids of a 
RF amplifier's peatode tube? 

a. screen grid 

b . cathode 

c. suppressor grid 

d. control grid 

2. What determines the frequency of RF AMP will select to amplify? 

a, r.ho resonant frequency 

b . a tuneab 1 e coll 

c. the IF of the radio 

d. a tuneable capacitor 

3. In a radio receiver, the main function of the RF section is to tune and: 

a. detect the signal* 

b. modulate the signal. 

c. amplify the signal. 

d. select the signal. 

A. \*Aiat: is decreased each Lime an RF AMP section is added to an AM radio? 

:) . the rrec|UL:ni*y respunse 
h . cL L 1 atiuii 

r . .scl L^c 1 1 V [ t y 
'1 . ;sKMi:; i t i vi ly 

5, Wh'ji a \V' .-V^^' . ction of n radio is selecting a desired signal, what Is It 
doing ... othr^ sign.-^.ii. ; 

rejecting 
amp 1 1 1 y i n 
gro unding 
tuning 




a . 

b . 

d. 
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6. What would be a good indication of a poor RF section in an AM radio? 

a. distortion 

b . oscillation 

c. iiigli noise to audio ratio 

d. poor station audio 

7. U^iat is the technical name tor the var.iable capacitor used in the RF section 
o t a rad i o V 

a. banded 
b . ganged 

cored 

d. resonant capficitor 

8. iLich time a signal goes frui:^ one RF sLaf;e to another In a RF section, the 
stren^nh of this signal: 

a. remains the same. 

b . increases . 

c. becomes liistorted. 

d . decreases . 

9. In a resonant circuit of an AM radio, whicli component normally changes the 
resonant frequency of tlie RF AMI* sectioni^ 

^. a coupling capacitor 
b . a va r i ab ] e c ap a c i t o i 

c . a va r i ab l.e coil 

d . at ui> e 

10. The term used to describe how efficiently a radio receiver will tune in a weak 
s i gn a 1 I s c ailed: 

a. supe rh'^- ^" e J .^dyne . 
b . i ' ■ : i i n . 

3 e 1 ecc vi ::y . 
d. sensitivity. 
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AP TEST: BUILDING AN RF AMPLIFIER 



VThat is Lhe major disadvantage of using a ganged> variable capacitor 
in a radio's RF amplifier? 

a. law sensitivity 

b. low selectivity 
cost 

d. too many trimmers 

The "nickname" of an AM radio that uses tuned RF stages is a(n) : 



a, TRF radio. 

b* superheterodyne radio. 

c. excellent radio* 

d. high Q radio. 

3. Which of the follcvzing symbols is used to indicate a circuit or coil with a 
high efficient factor in a RF amplifier? 



a. Q 

b. K 

c . S 

d. M 

On wl^ich part of an RF ampllfiitr tube wLlJ the ri^.soiuuU voltage appear? 



a. the grid 

b . the cathode 

v:, rhe plate 

d. the yo^'J^^-i supply 

VJhLci. ' ■ fonoviny i.. -'^dviced in the coils of an RF amplifier's circuit 

tad is c;iiL- uf ; ti.;: iw:.],:: L f f i i . i ties In TAiV radios as v;el!? 



a . c -a r r e p. t 

b. radlatLca 

c. vtU. tage drop 

d. licar 
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6. A low Q coil in a RF aTr.piifier will work well at the: 



a. high end and poorly at the high end- 

b. high and and poorly ac the low end, 

c. low end and poorly ac the f)igh end. 

d. low end and poorly in the middle. 

The. trimmen Ccipacitor in c. r.idiu's RF section, is used: 



a. for better tuning. 

b. for oscillation. 

c. for coupling. 

d . to get a "gangeci" capacitor. 

8. What do the dotted lines riyinbollze in the illustration belov;? 



Ij 




TO AUDIO 
a. SPCAKCR 



a. a triizffaer capacitor 

b. an old radio 

c. an alternate circuit 

d. a ganged capaci':c>r 

9. What amount of current at the resonant frequency is required from an external 
sourcf- i.^. order to keep it: going as in a RF amplifier circuit? 



a . ■ L ~ 
h . 1 cfj Q 
ilia 1 1 



c . 



d. [.5 V 

10. In a tuned resonant circuit, what amount of current I J .;s back and forth be- 

two.en the coil and ih.e capacitor? 



a. small 

b . weak 

c. large 

d. lott/ 
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LAP TEST: OSCILLATOR FUNCTIONS 



1. 



What happens in an oscillator ciircuit: when a tube reaches maximum current? 



a. the tube dampens out 

b. the tube quits functioning 

c. the current stops in the tickler coil 

d. drift 



How does the tickler coil couple energ>^ back into the coil of the tuned 
circuit of an oscillator? 

a. by the tlckl'^r coil's magnetic field 

b. by the number of turns of wire that made up the tickler coil 

c. by the tickler coil's core 

d. by the energy given off by the oscillator 

l^at would result if an oscillator circuit did not have an outside "push"? 

a. it would stop functioning. 

b. it would raise in frequency 

c. It would lower In frequency 

d. It would drJft off frequency 

What occurs when a maximum amount of current flows through a tube 
in an electronic circuit? 



a. emission 

b . ionization 

c. secondaTTy emission 

'! . sat i.:r?iri:;'i 



5. An oi . : . .\or . ■ rcuit wa.^. ^:ee-^ oscillating, becaut it: 

a. pulses new ener;'y into Llie tuned circuit every cycle. 

b. provides ftiedback to tlie tuned circuit every other cycle, 
c . siipe rhe re rodyiu-s the Luned ci rcuit every cycle - 

d. dampens tlu* tuntv.i cir{-uit every otlier cy r . 
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VThar does tl)e terxa "oscillate'* TTiP.an? 

a. to go up and d.;vr.i 

b. CO swiag hack and i^orth 

c. to bul Id and r.oilapse 

d. a frequency 

Cacillation in an elecironic ^ipplication is used: 

a, inrojust about everything electronic, 
b - by an ammeter ► 
c . by a vol tmtv t e r . 
d. by a vr.vm. 

An AC signal generated by a radio's oscillator may be both RF and: 

a . regeneraLi ve . 

b. audio, 

c. D.C. 

d. feedback. 

What piece of test equLpiiient Lh used to check the RF circuits in a radio re- 
ceiver? 

a. a RF generator 

b . an audio generator 

c. a diode 

d. a regenerative circuit 

What is the name of ttie coil found in most oscillator circuits that provides 
the feedback energyV 

a. secondary 

b. tickV-x 

c. fjyback 



Data: 




File Code: 77, 03,06.04, A2-2 
Dote Published: 8/13/74 



LAP TEST: TESTING AN OSCILLATOR CIRCUIT 
1. In radios, oscillators are different than audio amplifiers because of: 

a. the power supply voltage. 

b. the type of tube used. 

c. t\ibe ainplification factor. 

d. feedback. 

The quickest method for determining whether or not an oscillator is func- 
tioning is to measure its: 

a. plate potential.. 

b. grid-bias potential. 

c. frequency. 

d. cathode voltage. 

3, The RF ground in an oscillator must be placed at: 

a. the plate. 

b. the grid. 

c. the cathode. 

d. any element. 

4. What happens to a superlieterodyne radio when the local oscillator fails? 



a . 
b . 

c . 
d . 



it squeals and howls 

no station is received 

it plays only strong stations 

ti'ie selectivity decreases 



n f a r. o s c i 1 1 ; i tor f \xn c t i o u s as : 



h. 
d. 



a d«L->;ene 1 at i ve rL-(':]ljacl> p.iLh, 
a r:*(.»t|uency c-onLral. 
a;i Siiectronlo swltclu 
a powe r s npp l.y . 
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V/hat type of receivers use. oscillaLors? 

a. suporhecerodyne 

b . regenerative-det:r^ct.or 

c . TRF 

d. crystal 

The local oscillator frequency of a broadcast band receiver is: 

a. equal to the sum of the Incoming frequency plus the IF frequency, 

b . the same frequency as the incoming frequency . 

c. che same as the IF frequency. 

d. lower in frequency than the incoming frequency. 

A circuit that generates an unmodulated AC voltage at a desired frequency is a: 

a. osci Llator . 

b. detector. 

c. demodulator. 

d. mixer. 

Wliat piece of test equipment is used to measure t!ie Crequency 6f an oscillator? 

a. a V.O.M, 

b. a regenerative diode 

c. an oscilloscope 

d. a signal generative 

The trimmer capacitor In an oscillator feedback circuit: 

a. changes the sensitivity. 

b. changes the frequency. 

c. matches impedance with the coil. 

d. ^ changes i\\e selectivity. 
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UNiT: SUPERHETERODYNE RECEIVERS 



RATIONALE: 

The Superheterodyne receiver is the standard type of radio. The radio service 
person will be wroking with the superheterodyne receiver. Knowledge about the 
super heterodyne circuits is therefore essential to basic techniques for trouble- 
shooting and alignment of the radio. Circuit organization and characteristics are 
reinforced by constructing a superheterodyne receiver. 



P REREQ UiS:TES: 

Unit: 77.03.06 - The Radio RF Section 
OBJECTIVES : 

Using necessary tools, equipmer^t arid radio text/ workbook: 

1. Build ai.nd align a superhieterodyne receiver. 

2. Fiui!d arid align short wave ap.d lieal frecjuency oscillators. 

identify the function and reasori for aligniner^t of a superf leterodyne conve-Mer circuit. 



r)^?scr i! the ri u'lractr^r i ics of shorf wave signals. 



RESOU RC_E5: 

Basic Radio. Par-t 2, Meati'i Comparv/, Beriton Harbor , rVucfugai'u '''W,:). 

Eqojpniernt 

Alignment tocl sl-'. 

Basic Radirj Kit, rleathi^it /viodei EK -2. I leathkit Company , Benton Harbor. Michigan. 
RF signal gen-:^raror. 
S' 'ider ir Of , . 

S-ir-v'tce Master Kit 99 Srv\ or ^M,ju:vaiont Xcoiice 99 SiVi Kit, Jonson Tool » and Alloys, 

1 7 Nurrli 't^ah StJ«:i:i, tM:( erTu^,, Arizona. 
Vacuum tube volt r.ieter. 

O ()l(kM*ifH) tOi^ls 

272 

^^^r-r inr inal Author (^K (*. hlf)f)nntt 



Page 2 



77.03. 07.00. A2- 



GENERAL INSTRUCTION S: 

This Unit consists of six Learning Activity Packages (L^Ps) . Each LAP will provide 
specific information for compietion of a learning activity. 

The general procedure for this Unit is as foi!ov/s: 

(1) Read the first assigned Learning Activity Package (LAP) . 

(2) Begin and complete the first assigned LAP. 

(3) Take and score the LAP tesc. 

W Turn in the LAP test answer sheet. 

(5) Determine the reason for any missed items on the LAP test. 

(6) Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required L/^Ps tor the unit by following steps 3 through 6. 

(8) Take the unit tests as described in the Unit LEG ^'Evaluation Procedures". 

(9) PrOv:eed to the cexl assigned unit. 

P ERFORMANCE ACTIVITIE S: 

.01 Converter Circuit Functions 

.02 Building a Superheterodyne Receiver 

.03 Receiver Alignment 

.04 Aligning a Superheterodyne Receiver 
.05 Short Wave Signals 

.06 Building Short Wave and Beat Frequency Oscillators. 

EVALUATION ^^ROCEDUR E: 
When pretesting: 

1 . Thc: ;>tudent takt:"^ the unit multiple-choice pretest . 

2. Succe^t:f'-' :..-^jletion is 4 ./jt ^f 5 items for each LAP part of the pretest. 
3- The studer.t then takes a utilt pfer-Ui. iTiance test if the unit pretest wac successfully 
completed . 

^. Satisfactory completion of the performance test is meeting the criteria lir^ted on the 
perforn^aT>ce test 

Wh(ir. post te.itinc^: 

1 . The student takes a mui tipie-choicc unit post test and a unit performance test. 
2. Successful unit coniplenon is rneetiiig the listed criteria for the performance 
test. 



FOLLOW-THROUCH: 



After completing this guide, bevjin w'th the first assigned LAP in the Unit. 
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1. The I,F. amplifier in a superheterodyne receiver is tuned to what frequency? 

a, 60kc 

b, 1200kc 

c, 1655kc 

d, 455':c 

2. What are two disadvantages of a TRF radio? 

a. a converter and TRP 

b. a low Q coil and a triminer 

c. a high Q coil and a trimmer 

d. a variable capacitor and a low Q coil 

3. Vhat does the arrr;^ symbolize in the primary and secondary windings of a R.F. 
or I.F, AIIP transformer? 

a. direction of windings 

b. a variable iron core 

c. they are installed in tliia direction 

d. requires a special tool for alignment 

4. in radio terminology, AVC means: 

a. automatic volume control. 

DC volL .^^^i. 
(. . 'v. •. —a. i_c lis net. -ui;^^ device, 
d automatic vaij.able coti^irrO, 

5. Tht!! oignal that is liicondng to tic I,F, amplafier from the converter contains: 

a. oscill ations . 

b. broadccist: r> i JlT n h 1 . 
i: , sin t.^. ij a ve . 

ti . audio ;.;o d u L ^'i i on . 
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6. The frequency difference betv;een the tuning for the input tuned circuit and the 
oscillator Lunad circuit should always be: 

a. 455kc. 

b. the same as the signal generator, 
c- the same as tlie local oscillator, 
d. 1200kc. 

7. The signal from the oscillator circuit and the signal from the input tuned 
circuit mix in the pcntagrid converter. As a result of their mixing action, 
how many different signals are present in the plate circuit of the converter 
tube? 

a. 2 

b. 3 

c. A 

d. 1 

8. A Smaller inout signal to the R.¥. AMP will consequently result in: 

a. a higher AVC voltage - 

b. o AVC voltage. 

c. lower AVC vol cage. 

d. no change. 

9. Which of the following parts of a pentogrid and pentode tube is AVC voltage 
applied to? 

a- control grid 
b. plate 
c- screen grid 
d. cathodt 

10. What sriould one u^vi to aligi an IF amplifier in a superheterodyne radio? 

a. a voltjneter 

b. a signal generator 

c. an audio generator 

d. an AVC bias 
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11. In a block diagram, v/hich circuit is next in line from the IF amplifier? 

a. detector 

b. AVC 

c . local oscillator 

d. audio output 

12. What is the first step one should take when aligning a radio receiver? 

a. turn the radio on 

b. let all equipment warn? up ^properly 
c» turn the instruments on 

d. positioning the pointer 

13. The trimmer capacitor for the input Luned circuit and the oscillator tuned 
circuit are adjusted at: 

a. the low end of t* broadcast band. 

b. 455kc. 

c. the high end of the broadcast band. 

d. the middle of the broadcast band. 

14. In a superheterodyne radio, on which component of the converter tube does the 
four frequencies usually appear? 

a. grid 

b. cathode 

c . AVC 

d. p^ ^te 

15. The input tuned circuit and the oscillator tuned circuit must be adjusted so 

t- -^ire is al* av.s what frequency between them? 

a. the incoming oignal 

b. 455kc 

c. the incoming sig-nal plus 455 kc 

d. 1200kc 
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16. When aligning a superheterodyne rc\dio, the- signal generator is connected to 
the : 



a. antenna terminals. 

b. IF AKP - 

L. oscillator, 

d. AVC filter. 



17. In a superheterodyne receiver, if the incoming frequency iu 000 ICIIZ and the 
local oscillator is 1162 KHZ, the IF should be tuned to; 



a. 362 KHZ. 

b. 800 KllZ. 

c. 1162 Ki{Z. 

d. 455 KilZ. 



18. In an IF transformer having separata primary and secoadary coils, the secondary 
is tuned to: 



a. tv/ice the primary frequency. 

b. one-half the frequency of the R.F. frequency* 

c. the same frequency as the local oscillator. 

d. the same frequency as the prixnary. 

19. l-Zhen aligning a superheterodyne receiver, one should start with the: 

a. IF transformer nearest the RF section. 

b • p adder capacitor, 

c. RF oscillator-tuning coil slug. 

d« triinracir capacitor on the tunning capacitor. 

20. When allgui^?, a receiver and a voltmeter is connected across the AVC filter, 
whr^ z':^-^ 'V voltage is being adjusted? 



a. peak~to-peak 

b . PMS 

c» negative 

. positive 
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21. What is die frequency of the audio heard in a short wave radio using a BFO? 

a. 455kc 

b. 456kc 

c. lOOOOHZ 

d. 54Akc 

22. What frequency is the 40 meter band close to? 

a. 7 MHZ 

b. 40 MHZ 

c. 4 MHZ 
d- 6 MHZ 

23. The signal of the BFO is coupled to the: 

a. grid of the detector. 

b. grid of the mixer-oscillator. 

c. grid of the R.F. AMP. 

d. grid of the IF .\MP . 

24. How long is a wave length of a signal at 6 MHZ? 

a. 75 meters 

b. 100 meters 

c. 50 meters 

d . 36 me t e rs 

25. What is the purpose of station IWV? 

a. frequency and time signals 

b . m v.js 1 c 

c. air.. ' navigc :i '^n^^l information 

d- K.M. 
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26. \4hat dues stand for in signal cnaracteriscics? 

a. code wave 

b. clear wave 

c. continuous wave 

d. clean amplification 

27. What is the wave length of 3 MHZ? 

a. 1500 meters 

b. 100 meters 

c. 50 meters 

d. 200 meters 

28. McsL of RF gain 1 a superheterodyne receiver is produced in chu: 

a. detector. 

b. IF amplifier. 

c. RF amplifier. 

d. converter. 

29. The stages which are found in a superheterodyne receiver, but not in a TRF 
are: 

a. local oscillator, nri.xer and IF airiplifier. 

b. converter^ detector, and power supply. 

c. R.F AMP, detector, and mixer, 

d. local oscillator, detector and converter. 

30. To what components of a rotary band switch are the. wires raoldered? 

a, arms 

b . decl:^ 

c, v7-^i.c;rb 

u. strips 
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UNIT PRETEST ANSWER KEY: SUPERHETERODYNE RECEIVERS 



LAP 



01 1. D 

2. D 

3. B 
A. A 
5. D 

02 6. A 

7. C 

8. C 

9 . A 
10. B 

03 11. A 

12. D 

13. C 

14. D 

15. B 

04 16. A 

17. D 

18. D 

19. C 

20. C 

05 21. C 
22. A 
2 3. D 

24. C 

25. A 

06 26. A 

27. o 

28. C 

29. D 

30. B 
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PERFORMAWCE ACTIVITY: 



Convertor Circuit Functions 



OBJECTIVE : 

Identify terms commonly used in the industry to describe the function (s) of a con- 
vertor circuit used in a raciio receiver. 



EVALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 



RESOURCES: 



Basic Radio, Part 2, Heath Company . 



PROCEDURE : 

1 . Read pages 79-83 in Basic Radio (Part 2] . 

2 . Take the LAP test. 



Principal Author{s): P. Schuster 
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LAP tSST Ai\'SWER KEY: CONVERTER CIRCUIT FUNCTIONS 



1. A 

2. C 

3. C 
A. A 

5. B 

6. B 

7. C 

8. A 

9. A 
10. A 
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Learnieig Activity Package 



Student: 



Date: 



PERFORMApJGS ACTIVITY: Building a Superheterodyne Receiver 



OBJECTIVE ; 

Given parts, equipment, and supplies; assemble a superheterodyne receiver according 
to the manufacturer's specifications and following the procedures described in the text, 
Basic Radio, Part 2. 



EVALUATION PROCEDURE : 

Assembly is evaluated at the completion of this Unit. 

Successfully complete at least 80% of the items on a multiple-choice test about this LAP. 
RESOURCES : 

Basic Radio , Part 2, Heath Company. 

Heat Kit EK - 28. 
Hand tools. 
Soldering iron 
Soldering tool s . 

PROC E DURE 

i . Read pages 8^1-89 in Basic Radio {Part 2) . 

2. Build a superheterodyne receiver fotlov/ing steps on pages B'l-Q7 . 

3. Do the experiment described on pages 88-89. 
^. Answer questions on page 89. 

5. Check answers witi^ key on page 120. 

6. Take the LAP test. 



Principal Author (s) : P. Schuster 
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LAP TEST ANSWER KEY: BIJiLDING A SUPEKHETERODYNE RECEIVER 



1. A 

2. D 

3. C 

4. C 

5. B 

6. D 

7. D 

8. A 

9. A 
10. A 
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eicage 



Student: 



Date: 



PERFORMANCE ACTJVITY: Receiver Alignment 

OBJECTIVE: 

Describe the procedures for using electronic test equipment when aligning a super- 
heler^oclyne receiver. 

Descr ibe the procedures wheri not using electronic test equipment for a I ignment of a 
superheterodyne receive^. 

EVALUATiO N PROCEDURE : 

Successfully complete at ieas^ 80% of the items on a multiple -choice test about this LAP. 
R ESOURCES : 

Basic Rad io, Part 2, Heath Company. 
PROCEDUR E: 

1 , Read pages 90-97 in Ba-^ic Radio (Part 2) . 
2. Take ^he L.^P :t. 



Principal Author(s): P. Schuster 
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LAP TEST ANSWER KEY: RECEIVER ALIGNMENT 



1. B 

2 . D 

3. B 

4. A 

5. D 

6 . B 

7. C 

8. C 

9 . C 
10. B 
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PERFORMANCE ACTiViTY: 



Date: 

Aligning a Superheterodyne Receiver 



OBJECTIVE : 

Given equipment and supplies, align a superheterodyne receiver iccording to the manu- 
facturer's specifications and following the procedures described in the text, Basic Radio , 
Part 2 . 

EVALUAT I ON PROCEDUR E: 

Alignment procedure is evaluated on the unit performance test. 

Successfully complete at least 80% of the items on a multipie-c^^o' . test about this LAP. 
RESOURCE S: 

Basic Radio . Part 2, Heath Company. 

Heath Kit EK - 2B 
Alignment tool set 
Hand tools 
Vacuum tube 
VoU-Ohm meter 
RF- signal generator 

PROCEDURE: 

1. Read pages .97-99 in Basic Radio {Part 2) . 

2. /\;ign ti30 superheterodyne receiver following the steps on p2ges 97-98. 

3. Answ jr questions on page 99. 

4. Check answers with the key on page ^21 . 

5. Take the LAP west. 
Prmcipai Author(s): Schuster 
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LAP TEST ANSWER ICEY : ALIGNING A SUPERHETERODYNE RFJEIVER 



1. D 

2 . B 

3. B 

4. B 

5 . C 

6 . D 

7. D 

8. D 

9. D 
10. C 
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Student: 



Date: 



PERFORMANCE ACTIViTV: 



Short Wave Signals 



QSJECTiVE: 

Describe the characteristics of a short wave signal . 
EV ALUATION PROCEDURE : 

Successfully complete at least 80% of the items on a muitiple-cho'ce test about this 
RESOURCE S: 

Basic Radio , Part 2, Heath Company. 
PROCEDURE: 

1 . Read pages 100-106 in Basic Rad io (Part 2) . 
2. Take the LAP test. 



Principal Author(s): P. Schuster 



LAP TEST ANSWER KE-^ : SHORT WAVE SIGNALS 



1. D 

2. D 

3. C 

4. B 

5. D 

6. A 

7. A 

8. B 

9. C 
10. C 
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Student: . 

Date: 

Building Short Wave and Beat Frequency Oscillators 
O BJECTIVE : 

Given parts, equipjnent, and supplies; assemble and align oscillators for short wave 
band and continuous wave reception according to the manufacturer's specifications 
and following the procedures described in tho text, Ba sic Rad io, Part 2. 

EVALUAT IO N PROCEDU RE : 

Assembly and alignment ar - evaluated on the unit perfoririance test. 

Successfuhy complete at lea B0% of the items on a multiple-choice test about this LAP. 
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PERFORMAWCE ACTIVITY : 



RESOURCES : 

Basic Radio , Part 2, Heatn ri .npany. 
Heath Kit EK - 28. 

PROCEDUR E: 

1. Read page ' i5 i" B a sic tVau'-) (Part 2) . 

2. Build osciUator circuits for short wave and continuous wave reception following 
the steps on pages 105-112. 

3. Perforin experiments 1 and 2 described on pages 113 and 114. 

4. Answer questions on page 116. 

5. Check answers with i'^^ey on page 121 . 

6. Take the LAP test . 
Principal Author(s); ^- '^f ^'^'-^f''' 
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LAP TEST ANSWER KEY: BUILDING SHORT WAVE AND BEAT FREQUENCY G5CILLAT0RS • 



1. D 

2. A 

3. A 
h. B 

5. C 

6. B 

7. B 

8. A 

9. B 
10. D 
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IMIT POST TEST: 



SUPERHETERODYNE RECEIVERS 



77.03.07.01. 



1. V\xat is the frequency difference between the local oscillator and the incoming 
sisnal? 

a. one caiinot tell due to lacV of ii'i format ion 

b. 1200 kc 

c. they are tihe same as the iF Trequency 

d. 1655 kc 

2. Why can a high 0 coil be used in the IF amplifier oi a superheterodyne radio? 

a. because of the cingie frequency of the IF 

b. utilises a local oscillator 

c. better signal stre^.gth 

d. high frequency inpat 

3. What is the IF AMP input frequency in a superheterodyne receiver? 

a. 4.55 HZ 

b. 455 MHZ 

c. 455 KHZ 

d. 45.5 KHZ 

4. What type of tube may be used in the radio mixer circuit? 

a- pentode 

b. triode 

c. p r.tx; r^_<l 



5. What makes the input of the converter and the frr^quency of the local 
oaciiJ.ator ch mge frequency at the same time? 

a. varyinj^ the modulation 

b. a ganged capacitor 

c. varying the input freqi.\ency 

d. two coils 



tetroaei 
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6» Wha^ does the AVC circiiic do to the sensitivity of a superheterodyne receiver? 

a. increase it/. 

b. decrease it 

c. keeps it constant 

d. removes the noise 

7. VThat is the purpose of the AVC circuit in a radio chassis? 

a. to control the RF signal 

b. to control the grid bias 

c. to strengthen the signal 

d. to control amplification 

8. Does the volume control of a superheterodyne radio have any effect on the AVC 
voltage? 

a. occasionally 

b. possibly 

c. yes 

d. no 

9. The laaln function of the AVC circuit in a superheterodyne receiver is to: 

a. keep the IF frequency constant . . 

b. amplify strong signals. 

c. amplify weak signals. 

d. keep the signal to the IF input the saine, 

10. If the local oscillator goes dead, what will result? 

a. nothing ^vlll change 

b. chir-ro w^".;.l nc -.Mtput from the radio 

c. tiiKz riVC wiJ.i qv,it 

u. the IF would not opc^rate 
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11. ^^hen aligning a receiver without using J.ns truments , what secticr must be 
assumed to have been aligned at Lhe factorj'? 

a. IF AMP 

b. oscillator 

c. converter 

d. aud. o output 

12. Why shouldn' t a metal screwdrive-r be used to aligr? a radio? 

a. it will damage the radio componanxs 

b. it will make the audiO drift 

c. it will detune the redio 
d- it won't fit 

13. The coil adjustments for both the oscillator circuit and the input tuned 
circuit are always made at: 

a. the low end of the broadcast band. 

b. the high end of the broadcast band. 

c. 455kc. 

d. the middle of the broadcast band. 

14. Three circuits have to be aligned in a superheterodyne radio* They are the 
IF circuits, the oscillator circuit, and the: 

a. mixing circuit. 

b, RF AMP. 

c , AVC . 

d. audio drive* 

15. A receiver is: aligned for: 

a. best performance. 

b. customer satisfaction. 

c. best selectivity. 

d. best signal. ^ 
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16. When adjusting an IF transformer, at what frequency should the generator- 
be set? 

a. 1755 kc 

b. 1200 kc 

c. 60 kc 

d. 455 kc 

17. The trimmer of the antenna of a radio should be adjusted for: 

a. 455 kc. 

b. maximum volume. 

c. maximum AVC voltage. 

d. local station frequeiicy. 



18. 



19. 



20, 



Two instruments that are generally used for alignment are a RF signal generator 
and: 

a. a local station. 

b. a sweep generator. 

c. a voltmeter. 

d. an ohmmeter. 

What is the frequency range in an A.M. radio? 

a. 500 - 1750 kc 

b. 455 - 1800 kc 

c. 750 - 1450 kc 

d. 550 - 1650 kc 

When aligning a radio receiver, the test instrument (volt-meter) is usually 
connected to the: 

a. au.iiiJ Ouuput. 

L. speaker. 

c. IF Af-IP. 

d. AVC filter. 
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21. Which of the following lengths in English measure would be equal to one meter 
in the metric system? 

a. 41.21 inches 

b. 36 inches 

c. 39.37 inches 
37 incher, 

22- What is a nickname for uiorse code signals? 

a. teletype 

b. m 

c. WWV 

d. F.M. 

23- What components in a radio change when the band selector is respositioned 
from A.M. to short wave? 

a. detector circuit 

b. antenna and oscillator circuits 
local oscillator 

d, IF circuit 

24. Wliat is the biggest difference between a frequency of a low value and one 
of a high value? 

a. the need for separate radios 

b. frequency 

c. wave-length 

d. cycles per second 

25- Wliat is the frequency of the BFO in a short wave receiver? 

a. ^bS kc 

b. 456 kc 

c. the incoming signal plus 455 kc 

d. same as the incoming signal 
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26. What is the biggest difference between a standard A.M. radio and a short 
wave radio? 



a. BFO 

b. detector 

c. antenna and oscillator 

d. IF AMP 



27. The local oscillator is designed to generate a signal which is: 

a. uninodulated and qqual to the IF signal f ""equency. 

b. modulated vith AOO cycles and ^qual to tw-ce the IF carrier. 

c. immodulattid and equal to the sum or differance of the RF signal frequency 
and the IF sigi;ial frequency. 

d. unmodulated and equal to the sum of the RF signal frequency and twice 
the IF signal frequency. 

28. When a receiver is aligned for short wave, which component should not be 
realigned? 



a. AVC 

b. the detector 

c. the IF AMP 

d. the BFO 



29. To what components of a rotary band switch are the wires soldered? 



a. wafers 

b. decks 

c. strips 
d • arms 



30. Wlia*: tern exrr^isses ^he ability of a receiver to select one radio station and 
rejecw i^»^Laer? 



a. tuneability 

b • selectivity 

c . sensitivity 

d. detectability 
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UNIT POST TEST /\NSWER ICEY : SUPERHETERODYNE RECEIVERS 



LAP 

01 1. C 

2. A 

3. C 

4. C 

5. 3 

02 6 . A 

7. D 

8. D 

9. D 

10. B 

03 11. A 

1. 2 • 

13. A 

14. A 

15. A 

OA 16. D 

17. B 

18. G 

19. D 

20. D 

05 21. C 

22. B 

23. B 

24 . C 

25. B 

06 26. C 
^7. C 

28. C 

29. B 

30. B 
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UNIT PERFORMANCE TEST: SUPERHETERODYNE RECEIVERS 



Sex: M 



r 



(Circle 1) 



OBJECTIVE : 

Given parts (Heathkit EK-2B ) , equipment, and supplies, assemble a super heterodyne 
receiver, sriortwave band and beat frequency oscMlator (BFO) according to the 
manufacturer's specifications and foliowino the proc::^dures described in the text, 
Basic Radio, Part 2, pp. 84-115. 



The student will be given components, tools and equipment to assemble a super 
heterodyne and shortwave receiver. 

ASSIGNMENT : 
CONDITiONS: 

The stuLlent will wasted in an environmont similar to that of a radio-TV repair s^op. 
Hv-^ will be s' with tne so:.)i. ^ools and reference manuals normally available tc 

radi T^J service persons. M:^ n^ay >occ^ive no assistance from other stuJents or the 
instructor . 

RESOURC ES: 

Basic Radio , Part 2, Heath Co., 1961. 
Heathkit, Model EK-2B, Heath Co., 1961. 

SoldortFK) iro]^, neucik^ noso pliers, nut driver S(^t, srrowdr'i vers . 6" cri^sccMit wronch. 



TASK: 
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Student: 

Dato: 



Fi'e Code: 77 . o:^ . 07. OQ . Al-'i 
Oate Published: Il-TM-74 



Family Pay Number: 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



CRITERION 
Mei Not Met 



Objective 1 : 






1. Proper solder techniques. 






Criterion: Basic Radio. Part 2, PageVIII-IX. 






2. Proper placement of components. 






Criterion: Basic Radio, Part 2, Pages III and H3. 






3. Proper wiring installed. 






Criterion: Basic Radio, Part 2, Page 1 1 1 . 






4. Tubes and 'nmp light when voltage is applied. 






"Iriterion: Basic Radio, Part ^ages ^9 and 79. 






Basic Radio. Part li, page 16. 






5. Successful completion of the circuit evaluation. 






Criterion: Basic Radio, Part 2, Page 113-114. 






6. Follows safety procedures. 






Criterion: Basic Radio, Part 2, Page 16. 






7. Temporary type lap joints used when applicable. 
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CRITERION 
Met Not Met 



Criterion: Basic Radio, Part 1, paqe 47 and 49. 






8. Task comDleted in allotted time. 






Criterion: Doesn't exceed 8 hours. 






Student must meet criterion on 6 line items to obtain an over- 






all score of satisfactory. 
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LAP TEST; 



CONVERTER CIRCUIT FUNCTIONS 



1. VHiat are two disadvantages of a TRF radio? 

a, a variable capacitor and a low Q coil 

b , a low Q coil and a trimmer 

c. a high Q coil and a trimmer 

d. a converter and TRF 

2. The signal that is incoming to the IF amplifier from the converter contains: 

a. oscillations, 

b . sine waves , 

c. audio modulation, 

d. broadcast signals, 

3. What does the arrow symbolize in the primary and secondary windings of a RF 
or IF AMP transformer? 

a. direction of windings 

b. they are installed in this direction 

c. a variable iron core 

d. requires a special tool for alignment 

4. One signal to be mixed comes from the radio station, the other comes from: 

a* the local oscillator. 

b. the IF amplifier. 

c. the trimmer capacitor, 

d. the RF amplifier 

5. What type Lube may be used in the radio mixer circuit? 

a. tetrode 

b . pen tagrid 

c. triode 
d* pentode 
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6. What is the frequency difference between the local oscillator and the in- 
coming signal? 

a. 1200 kc 

b. they are the same or the IF frequer.cy 

c. 1655 kc 

d. one cannct tell due to lack of infonaation 

7. To which stage is the radio converter next connected? 

a. detector 

b. RF AMP 

c. IF AMP 

d. oscillator 

8. In radio terminology, AVC means: 

a. automatdic volume control. 

b. automatic variable control. 

c. DC voltage 

d. automatic llstoalng device. 

9. The frequency of the oscillator and the frequency of the input tuned circuit 
are always the same nmnber of: 

a. KHZ. 

b . HZ. 

c. MHZ. 

d. 60 HZ. 

10. llie IF amplifier Jn a superheterodyne receiver 1.^ tuned to what frequency? 

a. 455 kc 

b. 60 kc 

c. 12C0 ';r 

d. io53 kc 
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LAP TEST: 



BUILDING A SUPERHETERODYNE RECEIVER 



1. How would one describe the signal from the converter tube that is coupled to 
the IF AMP in relationship to the two original signals? 

a. they differ 

b. they are the same. 

c. they are similar in respect to oscillation 

d. they compare to the frequency of the local oscillator 

2. What is the function of the AVC filter in a superheterodyne radio? 

a. changes AC to DC 

b. fi'equency tuning 

c. coupling 

d. changes PDC to DC 

3- Does the volume control of a superheterodyne radio have any effect on the 
AVC voltage? 

a. yes 

b. occasionally 

c. no 

d. possibly 

4, The main function of the AVC circuit in a superheterodyne receiver is to: 



5. 



a. amplify weak signals. 

b. amplify strong signals. 

c. keep the volume level constant. 

d. keep the signal to the IF Input the same. 

In a sijip ^rheterodyne radio, the capacitors parallel with the IF transformer 
are uaed for: 



a. sensitivity. 

b. frequency tuning. 

c. coupling. 

d. 1200 IGrlZ tuning. 
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6. Which of the following parts of a pentogrid and pentode tube is AVC voltage 
applied to? 

a. plate 

b. screen grid 



d. control grid 

7. What should one use to align an IF aii?)lifier in a superheterodyne radio? 

a. an AVC bias 

b. an audio generator 

c. a voltmeter 

d. a signal generator 

8. What does the AVC circuit do to the sensitivity of a superheterodyne receiver? 

a. increases it 

b. keeps it constant 

c. removes the noise 

d. decreases it 



9. What device is used in a superheterodyne radio to couple signals in and out of 
an IF amplifier stage? 



c. 



cathode 



a. 



transformer 



c. 



resistor 
capacitor 
iron core 



10. 



/^hat 



is the purpose of the AVC circuit in a radio chassis? 



b . 



a. 



c . 



to control amplification 
to stre';gthen the signal 
to ron!:^oi the signal 
LO control cIlc grid bi^;s 
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LAP TEST: 



ElECEIVER ALIGNMENT 



When aligning a receiver without using instruments, what section must be as- 
sumed to have been aligned at the factory? 



a. audio output 

b. IF AMP 

c. converter 

d. oscillator 



2. The trimmer capacitor for the input tuned circuit and the oscillator tuned 
circuit are adjus ted at : 

a. the middle of the broadcast band. 

b. 455 kc. 

c. the low end of the broadcast band. 

d. the high end of the broadcast band. 

3, What is Che first step one should take when aligning a radio receiver? 



a. turn the instruments on 

b. position the pointer 

c. turn the radio on 

d. Jet all equipment warm up properly 

4. If a station is tuned in at 1300 kc and the local oscillator is operating, 
what is the frequency in the second IF amplifier? 

a. 455 kc 

b. 1755 kc 

c. 1300 kc 

3. In a superheterodyne radio, on which component of the converter tube does the 
four frequencies usually appear? 



a. grid 

b. cathodti 

c. AVC 

d. plate 
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6. The coil ^^djus tments for both the oscillator circuit and the input tuned 
circuit are always made at: 

a. the high end of the broadcast band. 

b, the low end of the broadcast band. 
c« the niiddle of the broadcast band, 
d. 455 kc. 

7. In a block diagram, which circuit is next in line from the IF amplifier? 
a. audio output 



d. local oscillator 

8. Three circuits have to be aligned in a superheterodyne radio. They are the 
IF circuits, the oscillator circuit, and the: 

a. R.F. AMP. 

b. AVC. 

c. mixing circuit. 

d. audio drive. 

9. A receiver is aligned for: 

a. best signal. 

b. best selectivity. 

c. best performance. 

d* customer satisfaction. 

10. You are about to align a receiver. This means you are about to adjust the: 



b. 



AVC 

detector 



c. 



b. 



a. 



d. 



c . 



AVC. 

R.F- signal. 

ne^^.ativ'-' voltage. 
:> sigr'?»l. 
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LAP TEST: 



ALIGNING A SUPERHETERODYNE RECEIVER 



When adjusting an IF transformer, at what frequency should the generator be 
set? 

a. 1200 kc 

b. 60 kc 

c. 1755 kc 

d. 455 kc 

In an IF transformer having separate primary and secondary coils, the secondary 
is tuned to: 

a. twice the primary frequency. 

b. the same frequency as the primary. 

c. one-half the frequency of the R.F. frequency* 

d. the same frequency as the local oscillator. 

When aligning a superheterodyne radio, the signal generator is connected to the 

a. oscillator. 

b. antenna terminals. 

c. IF AMP. 

d. AVC filter. 

Tl^e mixer stage in a superheterodyne radio receives signals from: 

a. the oscillator and the IF AMP. 

b. the oscillator and antenna. 

c. the antenna and the I.F. AMP 

d. the detc::tor and the oscillator. 

Two instruments that are generally used for alignment are a R.F. signal gen- 
erator and: 

a . sweep generato r . 

b. a local station. 

c. a voltmeter. 

d. an ohrameter. 
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6. Trimmer capacitors are used on ganged tuning capacitors to: 

a. eliminate the necessity of shielding. 

b. prevent oscillation. 

c. prevent feedback from plate to grid. 

d. overcome slight discrepancies in tuning capacity. 

7. What is the frequency range in an A.M. radio? 

a. 455 - 1800 kc 

b. 500 - 1750 kc 

c. 750 - 1450 kc 

d. 550 - 1650 kc 

8. The trimmer of the antenna of a radio should be adjusted for: 

a. local station frequency. 

b. maximum AVC voltage. 

c. 455 kc 

d. maximum volume. 

9. When aligning a superheterodyne receiver, one should start with the: 

a. I.F. transformer nearest the R.F. section. 

b. trimmer capacitor on the tuning capacitor. 

c. padder capacitor . 

d. R.F. oscillator-tuning coil slug. 

10. The top and bottom slug of each I.F. transformer should be adjusted for: 

a. local station frequency. 

b. maximum volume. 

c. 455 kc. 

d. AVC voltige. 
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LAP TEST: 



SHORT WAVE SIGNALS 



1. Where does the mixing or beating process take place in a short wave re- 
ceiver using a BFO? 



a. detector 

b. mixer oscillator 

c. converter 

d. I.F. AMP 



2. U^iat is the frequency of the audio heard in a short wave radio using a BFO? 



a. 455 RC 

b. 544 

c. 456 Ke 

d. 1000 HZ 



3. What frequency is the 40 meter band close to? 



a. 4 MHZ 

b. 40 MHZ 

c. 7 MHZ' 

d. 6 MHZ 



4. The selector on a radio which changes one range of frequencies to another 
is called the: 



a. selector knob. 

b. band switch. 

c. fine tuner. 

d. turner* 



5. l^ich ot the foliowlng lengtiis in English measure would be equal to one meter 
in the metric system? 



a. 36 inches 

b . 37 inches 

c. 41.21 inches 

d. 39.37 inches 
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What is a nickname for morse code signals? 

a. CW 

b . teletype 

c. WWV 

d. F.M. 

What components in a radio change when the band selector is respositioned from 
A.M. to short wave? 

a* antenna and oscillator circuits, 
b. local oscillator 
c* detector circ^iit 
d. I.F. circuit 

What is the biggest difference between a frequency of a low value and one of 
a high value? 

a. speed 

b. wave-length 

c. the need for separate radios 

d. frequency 

The device which is needed to create audio when CW is being transmitted Is: 

a. WWV. 

b. unmodulated signal. 

c. BFO. 

d. short wave. 

What is the purpose of station WWV? 

a . mus i c 

b. airplane navigational information 

c. freq':e^c> and time signals 

d. I. in. 
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LAP TEST: BUILDING SHORT WAVE AND BEAT FREQUENCY OSCILLATORS 

1. What is the biggest difference between a standard A,M, radio and a short 
wave radio? 

a, detector 

b. I.F. AMP 

c. BFO 

d, anfenna and oscillator 

2. What is the wave length 6t 3 MHZ? 

a. 100 meters 

b. 1500 meters 

c. 200 meters 

d. 50 ineters 

3. What does CW stand for in signal characteristics? 

a. continuous wave 

b. code wave 

c. clean amplification 

d. clear wave 

4. To what components of a rotary band switch are the wires soldered? 

a. strips 

b . decks 

c. wafers 

d. arms 



Whac terr^i n:cp'resses the nbility of a receiver to select one radio station 
and reject another? 

a. tuneability 

b. sensitivity 

c. selectivity 

d. detectability 
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6. When a receiver is aligned for short wave, which component should not be 
realigned? 

a. the detector 

b. the I.F. AMP 

c. AVC 

d. the BFO 

7. The stages which are fotad in a superheterodyne receiver, but not in a TRF are: 

a. local oscillator, detector and converter. 

b. iocal oscillator, mixer and I.F. amplifier. 

c. R.F. AMP, detector, and mixer. 

d. converter, detector, and power supply. 

8. As the frequency gets higher, the wave length: 

a. gets smaller. 

b. doesn^t change. 

c. gets larger. 

d. multiplies. 

9. What do the Initials *'BFO" refer to in a short wave radio? 

a. code for OT 

b. beat- frequency oscillator 

c. before first os-lllator 

d. code for WWV 

10. I'Jhat terTn expresseiB the ability of a receiver to pick up weak signals? 

a. selectivity 

b. detectability 

c. tuneability 

d. sens"IriviLy 
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